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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 





TANNING MATERIALS 
OF ALL DESCRIPTIONS 


“DRITAN” CLARIFIED 
SPRAY DRIED QUEBRACHO BRANDS 


QUEBRACHO “HORSEHEAD” 

WATTLE “ ” 
BEST L 
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FRENCH CHESTNUT EXTRACT 
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SOLID * POWDERED * SPRAY DRIED 


TANIMEX CORPORATION 


A DIVISION OF H. ELKAN & CO., INC. 
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SPOILAGE 


as part of Cjich 


housekeeping practice 


BSM-11 is highly effective in 
controlling the growth of 
microorganisms which digest hide 
substance during processing. 
BSM-11 is a liquid, thus easily 
added to the systems directly 


from the drums. 


It has been demonstrated in many 
tanneries that the synergistic 
combination of bactericides and 
fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance on the most 
effective use of BSM-11 


in your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tennessee * Representatives in Most Countries 


Gi MICROORGANISM CONTROL SPECIALISTS 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number oi 


paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 


. does the outstanding job in editorial service. 


. has twice the paid circulation and considerably more readership. 


. carries more than double in advertising volume. 
. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOFS will pay dividends in 


success. If you want more facts, write 
us today. | \ 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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ARKO BASE C 

a superior suede oil— 

produces soft, mellow 

leather with a tight, round 

feel, and well nourished nap 
without excess sheen; does 
not mark up when rubbed 


ARKO FAT LIQUOR GPS 


gives a tight, soft feel to white or light colored 


leathers—garment sheep or side leathers; 
soft shoe uppers and chrome linings 


ARKO FAT LIQUOR LC 


for a light, fluffy feel on white or light colored 
glove, garment and soft shoe leathers 
blend with Arko Fat Liquor GPS to produce 
soft, clean leathers with tight, fine break 


ARKO FAT LIQUOR LM 


for colored cow, horse, sheep shoe or 
garment leathers 

rich blend of marine and cocoanut oils 
with added moellon 

excellent topping oil for rich colors 


ARKO FAT LIQUOR MCA 


excellent for shearlings 
a white stable nonionic emulsion of marine and 
neatsfoot oils; applied in the drum or tan paddle 


@ WRITE FOR TECHNICAL SERVICE BULLETIN. 


ARKANSAS CO.,INC. AC 


serving the tanning industry for over 50 years oe 
NEWARK - NEW JERSEY nC 
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combination tanning with 


SYNEKTAN 0-230*—For use alone or in 


vegetable extract or chrome Useful for rapid tannages and bleaches 


Excellent as a retan on chrome stock 


SYNEKTAN 0-272*—Similar to Synektan (0-230 
mooth grain leather with mellow feel 

SYNEKTAN NPP*—For high grade white leather of improved light 
fastness. Also used in combination with Alum, Chrome, and in pro 


ducing pastel shades Produces full, soft leather of good weight 


SYNEKTAN NCRP*—Recommended for Sport goods. Suede and Elk 
hers Produces full, plump, fine grained leather, of good tensile 


rength. 


FAT LIQUORS—For all types of leather. Special quality fat 


with high lubricant effects and excellent light fastness for whites 


liquor 


TANASOL PW*—Syntan in bead to u with Tanasol NCO for 
bleaching chrome stock and in retanning chrome stock In the dye 


bath for good level colors. 


TANASOL NCO*—Syntan in bead 


ning and retanning operations 


FUNGIZYME* BATES—Pancreatic bating salts of standard, con 


trolled quality. 

BATE A & AS—For sheep skins and sole leat 
BATE B & BS—For furniture leather 
SULPHONATED OILS—(Various Bases 
MONOPOLE OIL* For Finishing 


EMULSIFIERS AND DETERGENTS—For 


Samples and information upon request 


JACQUES WOLFs 


Plants in: Clifton, N.J., Carlstadt, N.J., Los Angeles, Calif. 


* Reg. U. S. Pat Office 





New ZIRCOTAN S 
improves break, 
fills out flabby flanks... 


gives more usable leather 


Leathers tanned with Z1RCOTAN S have a tighter break and ar 


ZIRCOTAN S—a new mineral tanning is a light-fast white that extends all 
agent—has properties that are simply through the leather. 

non-existent in other white tanning ; 

; Further information on ZIRCOTAN S and 
compounds. By itself or used as a retan 


, . other leather chemicals and services is 
on chrome-tanned leather, ZIRCOTAN S m er cl E . odin 
produces firmer, fuller flanks and bellies yours for the asking. Simply write to 

. gives you more usable leather from Leather Chemicals Department or get 
every hide. in touch with your Rohm & Haas 


Leather tanned wholly with ZircoTan S representative. 


Chemicals for Industry 
f ir: [4a ROHM £ HAAS 
a —S® COMPANY 
2 IL 


ZIRCOTAN 7s a trade-mark, Reg. U.S. Pat. sidan vies 
Off. and in principal foreign countries 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Repre t I for 





We sell chemical consistency 


How can you produce quality leather at 
lowest cost? It can be done only by estab- 
lishing careful process controls and by using 
consistently dependable tanning materials. 

That’s what Diamonp takes care to pro- 
duce. That’s what D1amonp sells—con- 
sistently uniform chemical composition. 
Tanolin®, fat liquors, bichromate or neu- 
tralizers—each is laboratory controlled at 
every step from raw material to shipped 
product. 

Why not profit now from DramMonp 
quality control in your tanning operations? 
We offer quick delivery from strategically 


located warehouse stocks, nine convenient 
sales offices, and helpful technical counsel 
from your DrIamMonp representative. He’s 
trained in leather chemistry and backed by 
DIAMOND’s entire technical staff. DIAMOND 
ALKALI Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 


Diamond 
7 Chemicals 





“CROWN 350" 


In introducing to the American tanner the Forestal 
Company’s new product, “Crown 350”, the Barkey 
Importing Co., Inc. feel they are making an 
extremely useful new product available to the 
American tanner. 

“Crown 350” is a partially bisulphited Que- 
bracho, available as crushed extract, prepared 
according to a well-known American formulation. 

“Crown 350”, which contains a small quantity 
of well dispersed light insoluble tannins, is available 
at the same price as fully clarified solid Quebracho. 

The extract is eminently suitable for use in the 
latter stages of sole leather tanning and for the 
retanning of chrome side leather. Its special prop- 
erties ensures fuller, plumper leather, a rounder 
fee] and fineness of: break when used for retanning 
side leather. 


Barkey Importing Co., Inc. 


44 EAST 53RD STREET * NEW YORK 22, N. Y. 
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How to control pH in un- 


hairing solutions. Six pounds 
of flake sodium sulfhydrate, in an 
unhairing solution, give you the 
same sulfidity as ten pounds of 
double-strength flake sodium sulfide 
—but only half as much alkalinity. 

Less alkalinity, of course, means 
less danger to your hides and skins. 
Result: greater yields of cleaner, 
smoother-grained leather. 

You can get this built-in alkalinity 
control the next time you order, by 
specifying Hooker flake sodium sulf- 
hydrate. The flakes dissolve rapidly, 
leaving no sediment. 

For a sample, write us today on 
vour business letterhead. 


Want insurance against 
blue blotches? Iron in your un- 
hairing solutions can cause blue 
blotches in your leather. 

Here’s how we keep iron in sodium 
sulfide and sodium sulfhydrate low, 
so you can use them safely: 

We use only our own caustic soda 
and hydrogen in the manufacture of 
these products. Operations are care- 
fully controlled to prevent iron 
pickup. We ship them in brand new 
lacquer-lined steel drums. Each 
drum lid is lacquered by hand and 
clamped down with six sturdy lugs 
to make an airtight seal that pro- 


HOOKER ELECTROCHEMICAL COMPANY 


907 UNION ST., NIAGARA FALLS, N. Y. 





Niagora Falls * Tacoma * Montague, Mich. © New York *® Chicago ® Los Angeles 


Sodium Sulfhydrate 
Sodium Sulfide 
Sodium Tetrasulfide 


tects the material until you use it. 

You can get both of these products, 
in fast-dissolving flake form, in 90-Ib. 
and 350-lb. drums. Sodium sulfide is 
also available in solid form, in 625-lb. 
drums. 


One way to soak faster. Sodi- 
um tetrasulfide will remove or soften 
all the cement substance in your 
hides and skins. A small amount will 
do the job. 

Many tanners tell us they are 
saving two to three days in soaking 
time with this method. 

Besides giving you more uniform 
soaking, sodium tetrasulfide elimi- 
nates fine hair troubles and hard 
spots—especially hard shoulders. In 
many cases your stock comes out so 
clean you can eliminate the scudding 
operation entirely. 

Available in 600-lb. drums of 40% 
solution. 


For helpful facts on unhairing, 
soaking, send for these bulletins: 


500 Sodium Sulfhydrate for the 
Leather Industry 


503 Studies in Unhairing 


505 Sodium Tetrasulfide for 
the Leather Industry 


‘ 
| 
| 
| 
| 
502 Unhairing Hides and Skins 
| 
| 
| 
| 


Ta 


CHEMICALS 
PLASTICS 











QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


INTERNATIONAL 


MANUFACTURERS IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DIVI-DiVI 


VALONIA 
Staten Island, N. Y. 


Representatives 
Harvey J. Boutin & Son Yocum Faust, Limited 


Son Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havana, Cuba Mexico City, Mexico 








Naugatuck NITREX 
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BBER LATICES 


Not all leather-like materials originate from animal hides. Some start as the result 
of Nrrrex®— Naugatuck’s versatile nitrile rubber latices! Added to paper pulp 
at the beater, a Nirrex latex improves the tensile strength and folding endurance 
of simulated leather, increases its resistance to moisture and tearing...and makes 
it feel more leathery! 


Nitrex also imparts these same qualities to linoleum base stocks, wall tile 
backing, masking tape base, sandpaper base, gasket paper and label papers. 

Another application of Nitrex is a low-odor-level clay and pigment binder 
in coating food packaging papers and board. Nitrex gives improved solvent and 


moisture resistance and facilitates release from heated calender rolls. 


Naugatuck’s contribution to paper improvement doesn’t end with its 
manufacture and compounding of rubber and plastic latices. Naugatuck’s own 
laboratory pilot plant works constantly to test and improve latices for use in paper 
making and finishing... uniquely qualifying Naugatuck to give you dependable 
technical assistance in latex application. Take advantage of this free help — and of 


Naugatuck latices — by contacting the nearest plant or branch office listed below. 


United States Rubber 


a my 


Cnemicail | 


Naugatuck, Connecticut 


BRANCHES: Akron * Boston * Chicago * Memphis * New York * Philadelphia * Mfg.: Naugatuck ¢ Gastonia e 
Los Angeles ° Canada: Latex Div., Dominion Rubber Co., Ltd., Montreal . Cable: Rubexport, N.Y. 
Rubber Chemicals ¢ Synthetic & Reclaimed Rubber ¢ Plastics ¢ Agricultural Chemicals ¢ Latices 





Direct Importers 


of Raw and 


Processed Vegetable 
t 
See VP 


from all over the world 


the following Raw Materials: 


¢ Wattle Bark ¢ Mangrove Bark 
* Valonia Cups and Beards ®* Divi Divi 
¢ Myrabolams e Sumac 


and Extracts: (solid and spray-dried) 


¢ Quebracho ® Valonia 


© Chestnut ¢ Myrabolam 


BARKEY is known for ¢ Wattle ¢ Mangrove 
prompt shipments e Sumac 
direct from foreign 


ports to any port Whatever your needs ... you can depend on Barkey! 
in the United States 


or Canada... 
in any quantity 


— Barkey Tatu ae 


44 EAST 53RD STREET * NEW YORK 22,N Y 
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As cut-sole stock is checked al sorted in shoe factories, many 
inspectors pass along the word that the runs look better than 


ever. The leather has light, even-coloring, without a trace 
of stains. Why? 


WATTLE is entirely free of metallic impurities. The extract has 
not been treated by any chemicals. It is obtained exclu- 
sively through pure water and selected Wattle bark of best 
qualities. Therefore, with WATTLE in the mixtures, leather 
comes through without stains because there is no metallic con- 
tamination in this tannin. 

WATTLE 

MAKES 


GOOD 
LEATHER 


SOUTH AFRICAN WATTLE EXTRACT MFRS. ASSO. 
Pietermaritzburg, Natal, Union of South Africa 


KENYA WATTLE MANUFACTURERS ASSOCIATION 
Ce a) 





ATLAS 1873 
for softie leather 


ATLASOIL 


TANNERY 
“HOUSEHOLD NAMES” (.°*. 


topping oil 


Every industry has its famous names. In tanning, 

Atlas, and the products it has developed through 

the years, all are ‘‘household names”—respected ATLASENE 
because they represent the finest of their kind and wae 


alkaline 
for their purposes. fatliquor 


How many of those names do you recognize as ‘old 


friends?" How many of the new ones are you familiar 


with? ¢20 


for chrome 
Atlas, keeping apace of, and frequently leading the colt 
way to, new progress in tanning, brings you the 


products best suited to your needs. 


lt is a fact that when tanners 


ATLAS 
change to Atlas Fatliquors, few $45 


ever change again. Cor tie 
leather 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 5, N. J. 
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TANNERS LIME 
CHEMICALS 


L. H. LINCOLN & SON. INC. 
COUDERSPORT, a 
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ONE OF AMERICA'S FOREMOST IMPORTERS, PROCESSORS and MANUFACTURERS OF 


1869-1957 


OF SERVICE TO TANNERS 


There is real economy and a world of satisfaction when the J. S. 
Young Co. is your supplier. “Eighty-eight Years Young”, our facili- 
ties and our services to the tanning industry have expanded contin- 
uously. Our plants have grown in capacity, fiexibility and in efficiency. 
The J. S. Young Co., importers, manufacturers and processors, is in 
a position to supply tanners with practically every known reputable 
dyewood and tanning extract—from every part of the world. 
Deliveries are made as ordered, when ordered—in any quantity 
from a barrel to a tank car or tank truck. Shipments can be made 
direct from Baltimore, or from our warehouses in Peabody, Mass., 
or Chicago. 

The J. S. Young Co. is your stable, dependable, source of supply. 


Manufacturers of the famous Chembark Natural tanning extracts for the 
Chemtan Co. and other special products. 


SS 
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THE J. S. YOUNG CO. 10% ACRE PLANT LOCATED IN BALTIMORE ON DEEP WATER 


LOGWOOD 

FROM HAITI 
WATTLE BARK 

FROM EAST AND SOUTH AFRICA 
GAMBIER 

FROM MALAYAN STRAITS 
MYRABOLAM 

FROM INDIA 
QUERBRACHO 

FROM THE ARGENTINE 
CHESTNUTWOOD EXTRACT 

FROM FRANCE AND ITALY 
SUMAC 

FROM SICILY 
DIVI-DIVI 

FROM SANTA DOMINGO 
HEMLOCK 

FROM ASIA 
FUSTIC DYEWOOD 

FROM CENTRAL AMERICA 
HYPERNIC 

FROM NICARAGUA 
OSAGE ORANGE 

FROM TEXAS 
HEMATINE 

FROM HAITI 
TANNIC ACID 

FROM TURKEY 


the J. S. YOUNG CO. 


2701-2755 Boston St., Baltimore 24, Maryland 
Experienced technical advice available on request from Baltimore or any of ovr branches 


PHILADELPHIA * DANVERS, MASS. + PEABODY, MASS. »* NEW YORK * CHICAGO « MILWAUKEE 





Service! 


Chemtan’s Tannery and Labora- 
tory Trained Men have the k 
how to service any practi 


chemical problem you may 


CHEMTAN R-4 and R6 


Chemtan R-4 and R-6 represent a group of resins 
which have gained world-wide recognition within a 
few years. They are high polymers, yet water soluble 
and will penetrate untanned or tanned hides. Their 
high filling value and other properties mean making 
better leather from inferior hides. 

There are unlimited possibilities of creating new types 
of leather or modifying established procedures. 
Chemtan R-4 and R-6 may be applied on chrome 
tanned leathers or be used at any other stage and 
combined with all known tanning agents. One of 
Chemtan’s Tannery and Laboratory Trained Men 
will be glad to demonstrate these products. 


CHEMTAN COMPANY 


EXETER, NEW HAMPSHIRE 


All our facilities are devoted exclusively to 
the tanning industry 
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STANDARD MODEL NO. 3 


WILEY 


LABORATORY 


MILL 


With harder knife edges 
for cutting Teflon, resins, etc. 


War Slate] TMi LT: 


For preparation, with minimal loss of 
moisture from heating, of a wide variety of 
materials for analysis. Principal advantages 
of new model: harder cutting edges per- 
mitting wider range of materials including 
Teflon, polyethylene resins, titanium scrap, 
etc.; quieter operation; and baked gray 
enamel and chromium plated finish, etc. 

As in earlier model, four hardened steel 
knives on revolving shaft work with shear- 
ing action against six knives bolted into 
frame. Shearing action of cutting edges, 
between which there is always clearance, 
minimizes loss of moisture, avoids temper- 
ature rise, liquefaction, contamination, 
etc., making this mill satisfactory for many 
materials which cannot be reduced by 
other mechanical means. Ground material 
must pass through a sieve dovetailed into 
frame above receiver. 












4275-H3 with 
4275-F6 and 4275-Z. 


Furnished with either cast aluminum 
drawer, 28 oz. capacity, or interchange- 
able chute for collecting sample directly in 
a standard 16 oz. glass jar. 


4275-H3. Wiley Laboratory Mill, Standard Model 
No. 3, motor driven, mounted on enclosed base, with 
chute for collection of sample. With 2 h.p. continuous 
duty motor, 1725 r.p.m.; starting switch with thermal 
overload cutout; V-belt, belt guard; three sieves with 
openings of Y2 mm, | mm and 2 mm diameter. For 
115 volts, 60 cycies, single phase, a.c. Without 
Stand or Tray 886.00 


4275-R3. Ditto, but with drawer of cast aluminum 
alloy in place of chute and jars 876.50 


4275-F6. Spillage Tray Attachment, for use with 
above, consisting of bracket and Stainless steel 
tray 18.80 


4275-Z. Portable Stand, 10 inches high, for 
mounting above Mills. Consisting of rubber insulated 
platform 23% inches square, mounted on ball- 
bearing, swivel casters with foot-operated wheel 
brakes 119.00 


Copy of Bulletin 129 sent upon request. 





ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on a 


Laboratory Apparatus and Reagents 


VINE ST. AT 33RD ¢ PHILADELPHIA GS, PA. 
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pH IN LEATHER MAKING* 
H. G. Turvey 


Rohm & Haas Company 
Philadelphia, Pennsylvania 


ABSTRACT 


The significance of the pH value of the skin fibers, as opposed to 
the pH of the liquor, is emphasized. Examples are cited where the 
external solutions—bate liquors, pickle liquors, or vegetable tan 
liquors—may have the same pH value but where the character of 
the leather may be affected radically by differences in pH value in 
the interior of the pelt. 


1 SE ne 





With the development of modern electronic equipment using the glass 
electrode the measurement of pH today has been made effortless and common- 
place. Herein I believe lies a certain danger—it is possible that too much 
reliance is commonly placed on pH measurements, particularly of liquors, 
to control leather production, with a tendency to forget the often larger fac- 
tors of the quantities of materials involved. We propose to draw attention to 
the acidity condition of the skin or hide fibers rather than to the reaction of 
the solutions involved. 

In 1931 S.P.L. Sorensen (1) gave a talk at the Leathersellers’ Hall in 
London. He pointed out that pH determinations were of value in such 
industries as brewing, distilling, yeast making, baking, dairy products, and 
leather factories. He had this to say about leather: ‘In leather manufacture 
the problem is one of the different behavior of various proteins and the action 
of chemical or enzymic decomposition. It is therefore obvious that in this 
industry it is of the greatest importance to secure a close regulation of the 
hydrogen-ion concentration during the various processes so that the whole 
process can take place in the best possible manner.”” By 1931 pH was com- 
monly used in the leather science literature and had begun to be used in a 
practical way in the tanneries. 

In brief historical outline we have: 

1900-20—pH was first defined, and accurate methods for measure- 
ment were developed. 

1920-30—pH measurements by indicator and hydrogen and quinhy- 
drone electrodes were brought to a high state of perfection. 

1930-40—Glass electrodes were developed. 


*Presented before the Wisconsin Tanners Production Club, Milwaukee, Wisconsin, January 12, 1957. 
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PH IN LEATHER MAKING 


In the recent ALCA practical leather making symposium pH has been men- 
tioned somewhat, and it was briefly pointed out that “you can even be over- 
sold on the effect of pH in some operations. . .” 

It is realized that the important operations of leather making are conducted 
in their own somewhat restricted pH range. This has been mentioned in the 
literature, but briefly. The pH ranges likely to exist in manufacturing leather 


are given in Figure 1. Sometimes there are exceptional processes which 
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PH OF SKINS AND HIDES DURING LEATHER MAKING 
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FIGURE 1, 


may depart from the ranges given, but in general these are the ranges for the 
different processes. Actually the whole pH scale may be covered at some 
point or other in making a piece of leather. These figures refer more es- 
pecially to the spot pH of hides and skins and not necessarily to the liquors. 
That there may exist a differential pH in different layers of the skin is com- 
monly experienced and is discussed later in this paper. 

It is now pertinent to ask, Where do we stand today? Methods for measur- 
ing pH have been developed and refined to a point where it has been stated 
that taking the pH is as effortless and simple as taking a temperature. The 
development of the colorimetric method has been so refined that we have 
excellent, handy, practical apparatus today that can be kept in the pocket 
and taken directly into the tannery to the actual location of the liquors and 
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solutions. By comparing the colors obtained with indicator standards in a 
glass tube or revolving colored glass standards the pH of the liquor can be 
obtained certainly to 0.2 of a unit. Further, in place of the old litmus paper 
which was a standby for many years we now have dozens of pH test papers 
to cover any range, and by suitable choice of paper the pH measurements 
are accurate to about 0.2 pH unit. The electrometric pH by glass electrodes 
has been highly developed and refined to a point that it is now used in all 
industries. Even here the latest development is a small pocket glass elec- 
trode which can be taken to the side of the paddle or vat and is accurate to 
0.1 pH. It would therefore seem that our difficulties with measuring pH 
are over. 

The determination of pH provided the leather research workers with a 
fine tool in the 1920’s. It was ever thought by some outstanding leather 
scientists that by knowing the pH of liquors and solutions we would have 
leather making under strict control and would arrive at a Utopia where 
there would be no serious problems in making leather. We have had many 
articles embellished with many curves of pH of liquors or solutions. Some 
of us were duly impressed with this work, but others of us found it difficult 
to interpret the data in terms not of liquors and their acidity or alkalinity 
but of leather qualities. Unlike some industries where pH has been of great 
significance, in which the product is a solution such as beer, wine, soft drinks, 
etc., in leather making we are fundamentally dealing with a solid material, 
the skin fibers. This is further complicated by the fact that it is a very won- 
derful material, responding to changes in acidity and alkalinity in a way that 
influences greatly the quality of the resulting leather. It is realized by most 
of us that it is not a simple question of soaking, unhairing, bating, tanning, 
and so on, but how we conduct these processes. 

It is perhaps somewhat surprising that in the scientific literature there has 
been relatively little published to stress the importance of the pH condition 
of the skins in tanning. In 1931 there appeared what I believe to be an im- 
portant article by G. Peace (2) in the Journal of the International Society of 
Leather Trades Chemists, “On the Importance of the pH of the Pelt in Vege- 
table Tanning’. I would like to quote from this article as follows: “If we 
take into consideration the amount of attention that is now paid to the pH 
of the tan liquors themselves, it is very surprising that so little care is given 
to the pH of the pelt before commencing the tanning operation proper. 
In part no doubt this is due to the fact that so many pH researches in the 
leather trade are made on hide powder and in part to the assumption that the 
hides may be readily adjusted to the pH of the liquors they are in while 
tanning is proceeding’. Peace goes on to point out that when a hide con- 
taining an internal streak of high pH is put into an acid tan liquor the surface 
of the hide may be reduced to a low pH with a consequent heavy deposit 


of tan in the grain layer before any tan can penetrate into the interior. 





PH IN LEATHER MAKING 


Before the pH of the center of the hide has reached the pH of the solution, 
the surface layers are so heavily tanned that penetration is very slow. Also, 
owing to the production of a dark, hard grain, the leather is liable to crack, 
and extra processes have to be adopted in finishing it to correct the ill effects 
produced in the early stages. This, for example, has led to the use of heavily 
bisulhted extracts and even to adding bisulfite to reduce the ill effects of the 
unnecessarily added acid. The swelling of the hide, according to Peace, 
depends not so much on the acidity or the pH of the liquor it enters as on 
the pH to which the hide fibers themselves are brought. In other words, 


the type of tannage required, the fundamental factor is the pH of the hide 
fibers themselves when tanning occurs, for unless this pH is right, no satis- 
factory leather can be produced. The appreciation of this led Peace to patent 
a process which is extremely important from the point of view of rapid 
vegetable tannage. This process, British Patent 344 417 of November 27, 
1929, “Improvements in Process for Preparing Hides and Skins for Vegetable 
Tanning” (3), states that prior to tanning, hides or skins are treated with 
solutions of salts of weak acids and mineral acid or the equivalent of the 
weak acid, such as sodium acetate plus acetic acid, in order to bring the pH 
uniformly to 3.5 and 5. The pH of tanning liquors should be held at 3.5 
to 5 until the hides are struck through. The type of tanning is short, and 
the use of strong liquors is unnecessary. This concept has been of great 
value in the vegetable tanning of sole, belting, harness and strap, and up- 
holstery leather. By bringing the hide—the whole hide, the center as well as 
the surface—to the pH of the tanning liquor with a buffer such as acetic 
or formic, the vegetable tans penetrate quickly and uniformly, and no time 
is lost. In this way the speeding up of the tannage of sole leather and up- 
holstery leather is achieved. It is therefore quite like the work that has been 
done in chrome tanning with the formate tannages. However, I would poin: 
out one considerable difference: in the vegetable tanning the completeness 
and fullness of vegetable tannage may make up for a certain amount of 
initial softness and emptiness of the hide structure which is not compensated 
for in the relatively light chrome tannage. 

I believe we have now arrived at the point where we shall be forced to 
pay more attention to the acidity, neutrality, or alkalinity of the skins, 
which governs their electrical charge, and which we might call for the present, 
even if erroneously, the pH of the skins. Compared to solutions it is not an 
easy matter to be able to measure the pH of the skins. 

For thirty years we have been “spotting” the skins with pH indicators 
and judging the condition of the skins by the colors obtained on a cut surface. 
The color given by the skin has been matched against the pH color of the 
indicator, and we have called this the pH of the skin. This has been criticized 
as being merely a measure of the pH of the solution in contact with the skin 
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at the different points, such as the center, compared with the grain or flesh. 
In working with this, however, we have gained the impression that it is in a 
way a measure of the actual pH condition of the skin. We would like to con- 
firm this by simpler measurements with glass electrodes, but this is difficult. 
By placing the reference cell and glass electrode on the surface of the skin we 
can get a pH reading which probably represents the general area of the skin. 
However, when we come to the cross section, our apparatus at present is 
too clumsy. We would like to have further refinements in this type of appara- 
tus, and we would literally like to pinpoint the different areas by a tiny glass 
electrode having a contact surface no greater in area than the head of a pin. 
Perhaps such equipment can be designed. 

That the so-called pH of the skin, particularly the internal layers, is more 
important than the pH of the external liquors can be illustrated by a few 
examples. I believe some of the processes where the internal condition of the 
skin is important and may be quite variable are bating, pickling, chrome tan- 
ning, neutralizing, dyeing, and fatliquoring. The problem is important 
nevertheless in all phases of leather making, but in those enumerated it is 
especially obvious. 

Take bating—we may bate skins in two different ways and have the ex- 
ternal liquor at a favorable point, say pH 8.5-9, yet the internal condition 
of the skins may be quite different. In one case we may have complete de- 
liming and a uniform pH of the skin, and in the other case we may have 
anything but complete deliming with quite a considerable internal layer 
at a pH much higher than the bating solution, even pH 11. Will there be 
any differences in these leathers produced? There certainly would be if no 
further compensations were made in the succeeding processes. In the one 
case the tendency would be to have a thinner, flatter, more stretchy leather 
and in the other case a fuller, more compact, solid leather. If the second 
example were not handled carefully later on, we might have a distinct ten- 
dency toward poor break, because in essence we really have two kinds of 
leather cemented together—a soft one on top of a firm one—, and this would 
provide ideal conditions for producing a poor break. Therefore, tanners in 
discussing their problems might be quite confused about making the same 
type of leather. They both maintain the same liquor pH yet have quite 
different types of problems with their leathers. 

Now take pickling—here there seems to be much argument. Again, 
the same external pH may be produced, but the resulting leathers may be 
quite different. We could visualize three simple operations. Let us take, for 
example, the pH 3.0 of the external liquor. In the first case the use of a small 
amount of sulfuric acid on a well delimed skin may produce a uniform pH 
of the skin, leaving very little sulfuric acid in the external solution. pH 3.0 
would be a solution containing 7 ounces of sulfuric acid per 1000 gallons. 


Such a small quantity of acid would have very little effect in changing the com- 
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position of the tanning solution employed. Secondly, we have the case where 
the pH of the external solution is 3.0 prior to the tannage, but based on the 
previous amount of deliming and the time of pickling the pH of the interior 
of the skin may be quite different, perhaps as high as 7.0. On chrome tanning, 
the external acid being very weak will have practically no effect on the chrome 
tanning solution, but when the chrome solution after penetration of the grain 
or flesh surface comes to the layers of higher pH in the center of the skin, 
the basicity of the tannage is changed, and there is a quick deposition of a 
more basic tannage with a distinctly different color, often many shades of 
blue darker. Here again we virtually have two leathers cemented together, 
a grain leather of low-basicity chrome tannage and an internal leather of 
high-basicity chrome tannage. In the case of heavy skins, the flesh side of 
such a leather, when split, shows un-uniform dark-colored areas and has a 
different feel or physical condition. When this condition is bad, it may 
even give trouble in splitting. I have noticed in different tanneries, par- 
ticularly side leather, that in the past ten years there has been good progress 
in this direction. Not all but many leathers are now made uniform in the 
chrome-tanning operation. After splitting they present a fine uniform 
surface, uniform color, and uniform fibers from which to manufacture good- 
looking suede leathers. The tanner of “splits” purchased in the chrome 
“blue” conditions is often plagued with these different variations and the 
character of the splits obtained from different tanneries. 

In the third case the tanner may obtain quickly a uniform pH of theexternal 
solution and of the internal layer of the skin by the addition of a buffer salt 
such as sodium formate, sodium acetate, etc. In this case it must be re- 
membered that in the external solution we now have considerably more acid, 
in this case formic acid or acetic acid, and more sulfuric acid in the pickle. 
This formic acid reacts at once to change the composition of the chrome 
tanning solution. The pH is raised and the strong acid neutralized, so that 
we no longer have the simple basic chrome sulfate but very often a mixture 


of chromium sulfate and chromium formate. This tannage proceeds smoothly 
and rapidly, and because there is no differentiation of internal layers of the 
skin, the leather is apparently uniform. However, it may not have the same 


physical characteristics as the simple unbuffered chrome sulfate tannage. 
It has characteristics which may be better or poorer than those required in 
the particular leather being made. There is a tendency toward a softness 
of leather which may not always be desired. If this softness is too prominent 
on the grain, it may be necessary to counteract it by further treatment of 
the grain area with such filling agents as vegetable tans and synthetic resins. 
So we have three cases where the usual pH of the pickle liquor is the same, 
yet varying results of leather quality may be produced. 

Another area for pH control is in the important step of neutralizing chrome 
leather. This is frequently done by the addition of a small amount of alkali 
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salt such as sodium bicarbonate, although many similar materials have been 
and are being used. According to the quantity of bicarbonate used and the 
time given for it to reach equilibrium we may again have different results. 
In taking the first chrome leather described above, which is very uniform, 
out of tan, we may produce a relatively alkaline layer on the surface of pH 
5 or even 6.5. We have again made unconsciously two types of leather—a 
somewhat basic leather cemented to a more acid leather. The basic leather 
would tend to be soft and fuller and could “break” more easily. Such a 
leather could change in varying degrees the dyeing properties in one and the 
same dyeing formula and in turn affect the fatliquoring operation by influenc- 
ing the penetration and distribution of the emulsified oils. If the effect of 
the fatliquoring is to compensate for the effect in neutralization, we have a 
very fortunate situation, and we have a good product. However, if they are 
not in harmony, then there can be slight variations from pack to pack from 
day to day, and we have produced a certain amount of nonuniform leather 
which will show up on the grading and sorting table. 

The question of pH in leather making is a big topic and cetainly can only 
be touched on in a short discourse. The fundamental point | wish to bring 
to your attention is not new but is one which | believe even today commonly 
is not given enough consideration. This is the cardinal point of pH not with 
respect to liquors but with respect to skin fibers. We need to pay more at- 
tention to this, particularly when dealing with heavy stock, and this idea is 
of great importance to the side leather tanners and the sole leather tanners. 
When we keep this factor in mind, it is often relatively simple to modify 
our processes so that we approach, even if we do not realize completely, 
equilibrium conditions. In my experience, when we do this, we do not have 
to think so much of making compensating changes in later stages of leather 
making, and in a more practical way we can produce better leather. Some- 
times the changes required are trivial, for example, merely running a process 
for one hour instead of half an hour, etc. In some cases even shortening the 
process is all that is necessary. As we progress we should, | believe, have 
better equipment for the accurate measuring on the spot of the pH values 
of the internal layers of hides and skins. At the moment the best we can do 
is to spot with pH indicators. 

In summation, we urgently advise you to “Watch the skins and keep an 
eye on the liquors, but don’t forget the skins.”’ 
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ABSTRACT 


Two hundred sides of chrome-tanned side leather and the hides 
from which they were made have been examined to secure informa- 
tion on the contribution of various characteristics of the cured hide 
to the quality of the leather. Despite the sensitivity of a paired-side 
experiment in which alternate sides of the same hides were subjected 
to salt curing before and after a 48-hour post-mortem delay at 65 
70°F. no significant difference was noted in the hide inspector’s 


evaluation of the cured sides or in the leather inspector’s evalua- 


tion of the final leather. The most significant factor contributing to 
the physical properties of the leathers was their content of hide 
substance, and it is suggested that tanners should be more concerned 
about the content of leather-making substance in the hide lots which 
they purchase. It should not be generalized from these experimental 
results that careless practices in the handling of flayed hides during 
curing and storage cannot produce undesirable results observable in 
the quality of the final leather. It is, however, emphasized that the 
estimation of the leather-making potential of a lot of cured hides is a 
very complex subject, and it is hoped that the publication of this 
article will stimulate further thinking and study of the subject so 
that adequate quality control specifications on cured hides can be 
written at a later date. 


Kec 
INTRODUCTION 


Efficient curing is necessary to preserve the extremely vulnerable skins or 
hides from the time of flaying until they can be worked into the tannery 
beamhouse processes, since only well preserved skins and hides can be made 
into acceptable quality leather. Many variables have been suggested as 
factors that are concerned with the quality of cured skins and hides. How- 
ever, studies on the interrelationship between cured skin and hide quality 
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and the quality of the resultant leather have not been reported very frequent- 


ly. Most information on the subject, since it is the result of practical ex- 


perience, is largely subjective and intuitive. Although tannery chemists 
have conducted extensive studies of the interrelationship between hide and 
leather quality, these studies are largely unpublished. Therefore it is very 
difficult to define an adequate quality control specification for cured skins 
and hides which will give a high level of assurance that good-quality hides 
are being presented in a given commercial lot. 


This article examines some factors that are thought to be related to the 
correlation between the quality of green-salted cattle hides and their potential 
leather-making quality. These observations are based on an examination of 
the literature and on certain preliminary experiments that we have con- 
ducted. This article is presented in the hope that it will stimulate the neces- 
sary work to make it possible to write improved quality control specifica- 
tions for cured skins and hides. 


SOME PRINCIPLES OF CURING 


Hausam has reviewed much of the curing literature which appeared be- 
tween 1927 and 1949 (13, 14). These two articles are very valuable since they 
present in outline form the information on the several factors which are con- 
cerned with curing with sodium chloride. The first article (13) emphasizes 
that salt-curing should follow immediately after removal of the body heat 
from the skin or hide, the correct time being four to six hours after flaying. 
Earlier, McLaughlin (22) had shown that the ability of freshly flayed hide 
corium pieces to swell in lime solutions was decreased by post-mortem 
periods as short as 1.5 hours. Further, McLaughlin and Theis (24) observed 
that post-mortem periods of 1 to 6 hours resulted in a decreased initial rate 
of salt diffusion into the hide either from a 25°7%, NaCl brine or from green- 
salting. However, these workers did not report directly on the “extent to 
which these post-mortem changes in hides and skins affect the quality, 
quantity or cost of leather produced (since these are to) be proved by a 
practical experiment. Such experiments are now under way” (22). However, 
the reports on these experiments were not published due to a tannery fre; 


it is unfortunate that the experiments were not repeated at that time. 


Kaye (15) published the results of a microscopical study of the effect of 
post-mortem changes on hide structure in an article similar to an earlier 
private publication by Jordan Lloyd (15). Post-mortem changes are divided 
into two types: putrefaction, which results from bacteria attacking the hide 
tissues after flaying; and autolysis, which includes the enzymatic hydrolytic 
deterioration of the cellular tissues of the hide and occurs even though the 
skin or hide is clean and free of bacteria. Changes in the condition of the 


hide structure during post-mortem periods of 0.25, 5, 11, 32, 52, and 192 


“~s 
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hours at 20°-22°C. were studied in detail microscopically for the different 
structures in the hide. Pieces allowed to stale for 52 and 192 hours were 
judged to be partly putrefed, as indicated by odor, hair slip, and microscopic 
examination. The pieces that had been subjected to the various post-mortem 
periods were then placed in brine solutions containing 10, 15, 20, and 30 
saturated solution) ©; NaCl and held for periods up to three months. Other 
pieces were green-salted and then similarly stored. Pieces cured with saturated 
brine (or even in brine solutions as dilute as 23°7,) were similar in microscopic 
appearance to those which were salted. Pieces subjected to a 32-hour post- 
mortem period seemed to be intermediate in their reaction to storage after 
brine-curing or salting. These curing methods were able to retain the quality 


of the pieces subjected to post-mortem periods of 11 hours or less, but they 


permitted further deterioration in the pieces staled for 32, 52, and 192 hours 
before being cured. However, no evaluation of the cured pieces was made 
except for the microscopic evaluation. 

Stather and Sluyter (34 compared on a laboratory scale the vegetable- 
tanned leather yields secured from hide pieces subjected to their usual 
5-hour post-mortem period to the yields from pieces subjected to a 24- 
hour post-mortem period at 18°C. prior to curing. A 24-hour brining 
followed by salting comprised one cure, while a second cure involved green- 
salting followed three days later by resalting. Curing was continued at 
16°-20°C. for one month for both types of cure following the 5- and the 
24-hour post-mortem periods. The four sets of pieces gave equivalent white- 
weight gains and dry-leather weight yields after a twenty-day vegetable 
tannage. 

Stather and Herfeld (35) extended this work, comparing immediate curing 
to curing after 24 and 72 hours of post-mortem time at 18°C. and 70°; rela- 
tive humidity. The results secured from the pieces held 24 hours prior to 
curing were equivalent to those from pieces cured immediately, while the 
pieces held 72 hours showed deterioration. The deterioration at this longer 
post-mortem time was so extensive that saturated brine was unable to pre- 
vent further deterioration during cure. The final salt uptake of the brined 
and the green-salted pieces was equivalent in amount and in distribution re- 
gardless of the post-mortem period. However, the 72-hour post-mortem 
period increased the rate of salt permeation with each type of cure, while the 
24-hour period was without influence. As Hausam notes (13), these results 
are contrary to those reported by McLaughlin and Theis (24). The cured 
pieces were stored for 10 weeks and then subjected to beamhouse treatment. 
The 72-hour post-mortem delay in curing produced pieces which lost more 
nitrogenous material in soaking than the other lots; but the post-mortem per- 
iod did not influence the limed-weight gain in contrast to McLaughlin’s 
observation (22) that post-mortem storage decreased the ability of uncured 


hide corium to swell in lime. After deliming, all lots were subjected to vege- 
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table tannage and then evaluated by chemical and physical examination of 
the leather produced. The leather yield, thickness, specific gravity, chemical 
composition, and tensile strength and stretch were unaltered by the post- 
mortem period. However, the pieces subjected to the 72-hour post-mortem 
delay in curing produced leather with a spotted grain, and the leather was 
more permeable to water and to air than that from the pieces subjected to 
cure immediately or after a 24-hour delay. 

Dempsey and Robertson (8) have reported upon two works-scale experi- 
ments relating the effects of post-mortem changes to the sole leather 
making potential of the hides. In the first experiment 54 fresh English mar- 
ket hides of a weight suitable for sole leather were split down the backbone; 
one half of each was placed into tannery process immediately; the alternate 
halves of the same hides were staled for from 3 to 14 days before placing 
them into tannery operation. In the second experiment fresh and staled 
hides were salted and stored for periods of 1 and 6 months before placing them 
into tannery work. The leather produced was subjected to tannery evaluation 
and to microscopic assessment, chemical and physical examination, and 
practical wear tests by the British Leather Manufacturers’ Research Associa- 
tion Laboratories. Staling periods up to 14 days caused no loss in sole leather 
quality as judged by the physical tests and practical wearing trials; up to 7 
days of staling caused little difference in the weight of leather produced, al- 
though the leather weight loss was significant after 14 days of staling. Loss 
of hide substance due to staling seemed to increase the porosity of the leath- 
er, as indicated by lower apparent density and increased water absorption. 
Of course, grain damage was evident on the staled sides; 22 of the staled 
bends in the second experiment showed grain damage in contrast to no grain 
damage in the 30 alternate sides processed immediately after flaying. The 
cellular epidermal tissues suffer more severely from bacterial attack than do 
the leather-making fibers of the hide. Finally it was noted that the salted 
hides did not deteriorate excessively as a result of staling prior to curing; in 
fact, the staled hides subjected to salting tended to give better leather than 
similar staled sides placed into tannery processes without curing. 

Haines (12) has studied brined-and-salted calfskin held in the cured state 
for two months, observing the putrefaction which occurred after it was 
soaked back to remove the curing salt. These soaked pieces were held at 
37°C. for OQ, 1, 2, 4, 8, and 16 days before further tannery processing, includ- 
ing sulfide liming, unhairing, deliming, pickling, chrome tannage, and fat- 
liquoring. Haines microscopically observed rapid degeneration of the cellular 
tissue, and especially the sebaceous glands and the fibroblasts, during the 
holding period after soaking, followed by deterioration of the elastic tissue; 
finally after 4 to 8 days there was loss of hide substance. Bacterial invasion 
from the flesh sides was observed as the holding period after soaking increas- 


ed, with spore forms being visible in 48 hours and with very large numbers of 
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rod-shaped bacteria appearing as collagen degeneration became considerable. 
The fiber structure was opened up during the first day of the holding period, 
so that the final leather had improved fiber structure in comparison to the 
leather that was not held after the soaking back of the cured pieces. How- 
ever, as this holding period increased in length, hber deterioration was pro- 
gressive. The chief point of attack seemed to be the grain and the junction 
of the grain and the corium; eight days of holding the soaked half-skin caused 
the grain to peel from the corium. 

Koppenhoefer and Somer (16) have observed that the volatile nitrogen 
content of steerhide and the free fatty acid content of the hide corium are 
influenced by the post-mortem period prior to a 30-day cure at 20°C. They 
found that post-mortem periods of 1 to 2 days at 20°C. and 100°; relative 
humidity have very minor influence on either of the mentioned analytical 
values but that these values increase rapidly with longer post-mortem times 
prior to curing. 

Common salt is the usual agent used to arrest this post-mortem deteriora- 
tion of skins and hides; its use alone and in combination with many additives 
has been the subject of numerous articles mentioned by Hausam (13,14). 
One reason for these studies on the use of additives to sodium chloride in 
curing is the desire to improve its curing efhciency. Secondly, the mandatory 
use of additives in nontaxed, inedible commercial salt in certain countries 
has required study of impure salts to separate the permissible from the un- 
acceptable additives. 


The preservative action of sodium chloride is at least partially dependent 


upon its dehydrating action. However, Rockwell and Ebertz (31) observed 
that the ability of salts to dehydrate tissue does not define their ability to 
control microbiological growth, citing especially the low antiseptic action of 
the very strongly dehydrating Epsom salt. Different sodium salts were found 
to differ in antiseptic value, with the chloride being much more efficient than 
the bromide. The low solubility of oxygen in sodium chloride solutions and 
their ability to retain carbon dioxide increase their antiseptic action. Since 
sodium chloride decreased bacterial liquefaction of proteins at much lower 
concentrations than those at which it could control the growth of micro- 
organisms, it was suggested that interference with bacteriological proteolytic 
activity is one mechanism for the preservative action of common salt. 

The inefficiency of sodium chloride as a preservative salt for hide curing 1s 
observed in phenomena such as “red heat” and “‘salt stains”. The first of 
these, observed as pink to brick-red discolorations of the flesh side of the hide, 
apparently is caused by chromogenic, halophilic microorganisms. ‘“‘Salt 
stains’, observed by Bergmann (4) as rough, hard, contracted areas on the 
grain surface of the leather, show (under the microscope) gelled fibers and 
eroded areas in the skin tissue. At least as early as 1929 Bergmann, in a lec- 


ture to the International Council of Tanners, had reported on the isolation 
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from areas of red heat of chromogenic microorganisms capable of liquefying 
gelatin and on the isolation of colorless gelatin-liquefying organisms from 
“salt-stained” hides. Further, he observed that the organisms were tolerant 
to at least 8°; NaCl in their growth media. 

Bergmann (4) also reported on the practical evaluation, obtained through 
the cooperation of Carl Freundenberg G. m. b. H., of the resultant quality 
of leather produced from 4000 kilograms of red heat—discolored calfskins; 
particularly he reported upon the microbiological flora of these skins. These 
red discolored salted skins were found to lose more skin substance during 
soaking than well cured skins do; further, the discolored skins absorb more 
tanning materials, dyes, and lubricants during tannery processing. Motley- 
colored leather resulting from irregular finishing was noted with the poorly 
preserved skins. Bergmann’s work showed that soda additions to the curing 
salt decreased the ability of the red-heat organisms to grow in the presence 
of sodium chloride; Mr. Walter Freudenberg attested to the practical value of 
soda additions in curing salt. Later work (14), however, has cast doubt on this. 

Deficiencies in the preservative ability of common salt, manifesting them- 
selves as red heat, salt stains, or hair slip, have continued to occupy the at- 
tention of leather chemists over the past quarter of the century, as the re- 
views by Hausam (13,14) and by Anderson (3) have indicated. Anderson’s 
work is especially interesting; he isolated 80 strains of organisms from wash- 
ings of hides and skins, finding over one quarter of them able to liquify gela- 
tin. Sarcinae, Micrococci, and Staphylococci were the most salt-tolerant and 
were able to cause hair slip and to secrete a lipase, but they were unable to 
damage the hide fhbers. Further, inoculation of sterilized hide with a lipase- 
producing strain gave a “stained” area in the hide resistant to vegetable 
tannin which was attributed to the reaction of the released free fatty acids 
and the lime. The Bacilli isolated were less salt-tolerant, but they were able 
to grow in the presence of salt and to hydrolyze the hide fibers. 

Anderson (2) earlier had found a very salt-tolerant strain of Bacillus 
subtilis on salted sheepskins in the wool and heating in the pile. This strain 
was able to grow in 257 NaCl, while other strains he isolated could grow only 
in solutions with less than 12; NaCl. He was able to transform the salt- 
tolerance characteristics of the two strains by appropriate bacteriological 
techniques, making the salt-tolerant strain become sensitive to salt and vice 
versa. Thus, adaption of this common proteolytic Bacillus to salt is clearly 
shown, attesting to the correctness of the condemnation by McLaughlin, 
et al. (25) of the reuse of salt in skin and hide preservation. Since strains of 


Bacilli have been found to elaborate a collagenase (9), it might be informa- 


tive to examine some of the salt-tolerant bacteria isolated from poorly pre- 
served cured hides for strains specifically able to degrade collagen. 


More recently fluorides, especially the silocofluorides, have been recom- 


mended as additives to curing salt (14). Kritzinger (17) has been particularly 
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active in the evaluation of silicofluorides, and his tannery-scale evaluation 
has indicated that the 


“best curing, 1.e€., preservation of the valuable collagen, can be achieved by 
using about 50 per cent salt on the hide weight, the salt containing about 2 


per cent sodium fluosilicate, storing the hides about 10 days. This cure would 


give low shrinkage values, in other words the tanner would buy relatively 


less hide substance. It is, however, a matter for agreement between the tannet 
and the curer and does not concern the efficiency of preventing bacterial 
damage to the stock. Perhaps a cure which would satisfy both curers and 
tanners without decreasing its efhciency would be to use about 50 per cent 
salt, mixed with sodium fluosilicate, and storing the hides for 30 days.” 


\nderson (2) presents data showing the ability of fluorides to control 
bacterial growth on hides. Kritzinger (see Hausam, 14) also has found that 
dipping or spraying the hides with fluosilicate solutions before salting is ef- 
fective in the control of red heat and of beetle attack on hides. These tech- 
niques eliminate the problems arising from nonuniform blends of salt and 
fluosilicates in the dry state. 


Many other additives to common salt have been suggested. Many salt 
impurities have been found which can cause alteration of the leather-making 
potential of hides. This extensive literature will not be reviewed here in view 
of Hausam’s reviews (13,14). 


Since green-salting of hides requires the formation of salt brine by solution 
of the salt in the hide moisture, it 1S logical to consider the possibility of brine 
curing. McLaughlin and Theis (23) have reported upon works-scale evalua- 
tion of brining versus green-salting, using an experimental plan in which al- 
ternate left and right sides went into each type of cure. The green-salted 
sides were salted with new salt within one hour after flaying. The sides to be 
brined were washed in running water and then brined for 24 hours in 25°, 
sodium chloride solution, removed and drained briefly, and then salted down 
with new salt. The two packs were left in stacks for 6 to 8 weeks. The tan- 
nery processing was the normal process in the particular tannery and was 
identical for both packs. The evaluation of the results secured from these 
practical experiments indicated the following: 


(a) Properly brined and tanned sides produce more leather from the same 
initial blood weight than equivalent sides that are not brined. 


b) Brined sides produce thicker and firmer leather with a minimum of 
stains. 


c) Brining offers a means of standardizing curing, but the process must 
be intelligently executed. 


(d) Brined hides require special beamhouse treatment. 
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This curing procedure was somewhat similar to the Frigorifico cure of 
hides, which has had a good reputation. The success of these practical ex- 
periments and the good characteristics of such hides led to routine com- 
mercialization of the process. 

DeBeukelaer (6) has reported upon the works-scale evaluation of this 
brining process. In his experiment advantage was not taken of the in- 
creased evaluatory sensitivity which can be gained from splitting the hides 
to two symmetrical sides for assignment to the two cures to be evaluated. 
Every other hide as it came to the packer’s trimming table was placed in one 
or the other alternate cure pack. Green-salting, using a mixture of No. 1 and 
No. 2 rock salt (in part reused) at a level of 1 pound of salt per pound of green 
hide, was the first cure procedure. This pack of 500 hides was left in pile for 
hive weeks. The alternate procedure was a brine curing, employing a saturat- 
ed NaCl solution containing a neutral borax-boric acid mixture. Brining 
was continued for 14 to 20 hours in continuously saturated brine; agitation 
was continuous during hide addition and intermittent during the remainder 
of the brining period. The 500 brined hides were removed, drained for 30 
minutes, and then placed into packs for 5 weeks, without the use of additional 
salt. These comparative packs were placed in the hide cellar in late July, and 
it is indicated that at the prevailing cellar conditions the brined hides could 
be stored for long periods without fear of deterioration. 


The conclusions drawn from their experiment were: 

a) Heavy Colorado brined hides presented no difficulties in the usual 
beamhouse processing; since they were cleaner, they allowed shorter washing 
periods and reduction of the soaking period. 

b) The brine-cured hides led to higher white-weight gains. 

(c) The brined hides gave a leather yield at least equivalent to the green 
salt-cured hides when converted into finders-type sole leather; a higher pro- 
portion of the bends, shoulders, and bellies from the brined hides were of 
heavier weight. 

(d) Salt stains were characteristically absent from brine-cured hides. 


Recent progress in brining has been particularly concerned with the mech- 
anization of handling. Nordholm (28) has described one apparatus for this 
purpose, using constantly saturated brine with 1°; hypochlorite. Strandine 
(36) and more recently DeBeukelaer (7) have described a commercial brining 


unit. Brining for twenty-four hours in constantly restrengthened and in- 


termittently purifed saturated brine (containing small amounts of antisep- 
tics, e.g., NaOCl or Na,SiF,), followed by draining and then piling in packs 
for one month yields well cured hides with the desired shrink. 


Strandine, DeBeukelaer, and Werner (37) have secured data on the stra- 
tigraphic distribution of sodium chloride and water in the flayed steerhide 
and in brined steerhide, while Kritzinger and van Zyl (19) have secured data 
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on the stratigraphic distribution of salt and water as a result of green-salting. 
There is a striking similarity in the exchange of moisture by salt in the two 
studies. Further, the different layers of the hides show significant differences 
in moisture and salt. Brining leads to the optimum uptake of salt and con- 
sequent dehydration after 24 hours, with longer periods of brining leading to 
less satisfactory dehydration. With green-salting, salt uptake continues for 
48 hours, but the dehydration of the hide protein changes very little after 
24 hours. 

Kritzinger (17,18) has carried out works-scale experiments on the effect of 
cure and of storage time after cure on the quality of green-salted hides. These 
two articles offer evidence for the value of silicofluoride as an auxiliary to 
common salt. The second article is particularly valuable for the data which it 
contains on the influence of the time the hide is in the cure pack and in stor- 
age on the amount of the hide total nitrogen which is found to be extractible 
volatile nitrogen (0.12 to 0.17°7 of the total hide nitrogen); however, the packs 
cured with salt alone showed increased volatile nitrogen as the time in the 
cure pack increased. The salt level reported is 32.8°%, of the hide moisture, a 
level which is essentially independent of cure time, storage time, or the pres- 
ence or absence of silicofluoride. The moisture level is about equivalent to 
the average value reported by Lollar and O'Flaherty (20) on American com- 
mercially cured packs. The volatile nitrogen content of salt-cured packs 

after seven weeks of storage) increased from 0.287 for the pack held in the 


curing pack pile for only three days prior to storage to 0.58°7, for the pack 


held in cure pack pile for 30 days prior to the seven weeks of storage. Despite 
this the limed-hide weight yield expressed on the green-salted weight did not 
change. Further, the packs salted without silicofluoride showed only 1°; 
lower limed-weight yield than packs cured with salt containing silicofluoride 
which showed the very low levels of volatile nitrogen. The tanner who con- 
verted these hides into leather, mainly vegetable-tanned, regarded all the 
hides as being well preserved and found that all the leather produced was very 
satisfactory. The significance of this interesting article will be discussed fur- 
ther later in this paper. 

It is unfortunate that Kritzinger’s articles do not record the ambient 
temperatures during the curing and the storage of the hides. Koppenhoefer 
and Somer (16) observed that as the ambient temperature during hide curing 
and storage was increased from 10° to 20° and to 30°C., the free fatty acid 
content of the hide corium and the volatile nitrogen content of the hide 
increased much more rapidly at the higher temperature as the time of storage 
increased. Thus, a 30-day period at 30°C. was more severe than a 90-day 
period at either of the two lower temperatures. Further, at 30°C. the level 
of deterioration continued to increase steadily as the storage time increased, 
while at the two lower temperatures the deterioration increased much more 
slowly after the early days of curing. 





HIDE AND LEATHER QUALITY 


Stuart and Frey (38) have shown the critical importance of moisture and 
salt content of the cured skin in the deterioration occurring at 30°C. When 
the skin composition was changed from 49.2% moisture and 13.9°% salt to 
53.2%), moisture and 12.5% salt, the bacterial count, ammonia, nitrogen, and 
free carboxyl groups of the skin specimens increased many fold. Below 49.2 
moisture, with the consequent higher salt content, protein stability as meas- 
ured by the above analytical methods was essentially constant. The char- 


acter of the microbiological growth was observed to change at the moisture 


levels where increased deterioration was observed. Chains of rod-shaped 


organisms and clumps of monilial-like fungal cells were seen at the highet 
levels of deterioration, while bacterial cells occurring individually or in oc- 
casional groups were observed normally. It would be desirable to repeat 
experiments of this type on intact hide rather than on small pieces such as 
Stuart and Frey used, especially if the variation in the distribution of the 
salt and moisture in the skins and their cross sections were taken into account. 
However, it seems to be agreed generally that hide moisture levels as high as 
50°), are excessive, with 40 to 45°), being more desirable and reported as 
common in commercial practice (20). 

Frey and Stuart (10) have reported on a cold-storage experiment with 
green-salted calfskins. Packer, 8 to 12 lb., No. 1 selection, unbranded calf- 
skins were placed into a pack laid down in September-October, using all new 
vacuum-pan-granulated salt. During the following February the skins were 
taken out of pack and placed into cold storage. The total number of skins 
employed was 192, divided into four random lots of 48 skins each. Each 
skin was split down the backbone, so that each lot was divided into two sub- 
lots each containing the alternate halves of the same skins. The skins were 
stored at approximately 36°F. and 70°; relative humidity for periods varying 
from one to five years in yearly intervals. The sublots permitted direct 
comparison of the effect of any additional year of storage on the quality of 
the leather, under conditions which permitted the bilateral symmetry of the 
skins to contribute to the sensitivity of the experiment. The alternate halves 
of each lot of skins were subjected to tannages one year apart, so that these 
sublots had undergone a difference of one year in storage in the cured condi- 
tion. When the second sublot was to be evaluated in the tanned state, the 
first sublot of leather was returned to the leather sorter along with the current 
lot. Thus he could compare alternate sides of the same skin, in which the 
differences in leather quality observed, if any, would logically result either 
from the effect of the additional one year of storage of the cured skins in con- 
trast to one year’s storage of the leather or from the differences in the tannage 
resulting from the year’s elapsed time between tannage. The experiment 
did not provide any estimate of this latter possibility, but all processing was 
done at the same tannery with efforts being made to maintain a constant 
tanning and finishing process. The leather produced was a semianiline- 
finished calfskin shoe upper leather. 
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The results of the experiment showed that these well cured, green-salted 
calfskins could be held in cold storage for at least 5 years without suffering 
significant deterioration in their leather-making potential. The discussion 
of the paper emphasized that these skins were well cured, using new salt 
only, so that inoculation of the skins with salt-tolerant organisms was mini- 
mum. It was further emphasized that the natural contamination of skins 
with microorganisms is variable and that cold-tolerant organisms are also 
known. Hence, these results should be looked upon as the result of fortunate 
coincidence of ideal conditions throughout, rather than a demonstration of 


the generality of the results under less than ideal conditions. 


Whitmore, Downing, and Sherrard (41) have presented data on the leather 
vield from Frigorifco-cured hides stored for four months at 31°, 48°, 80°, 
and 97°F., with and without added preservatives or resalting. The striking 
result of this experiment was the drastic decrease in leather yield after storage 
of the hides at 97°F.; this decreased hide quality was also indicated by a 
marked increase in the water-soluble hide protein in the cured hides. A 14 
brine solution containing | part of sodium silicofluoride per 100 parts of salt 
was found to be able to retain the original low level of water-soluble hide 
substance in the Frigorifico hides as well as to retain most of the potential 


leather yield of the hides despite the storage for four months at 97°F. 


Pal and Sarker (30) observed that well salted hides are not immune to 
deterioration even though salting follows immediately after flaying. The 
deterioration was followed by the determination of the soluble hide substance; 
this method was suggested as a measure of putrefaction. Their hides dried 
out during the four-month storage period so that the final moisture content 
was only 39.57. Despite this fact the dry-basis hide substance fell from 96 
to 71°, while the water-soluble hide substance increased over fourfold to 
1.8°; during the storage period. Hair slip was observed in one month, and 
red heat and slime were heavy at the end of the storage period. It appears 
probable that this deterioration was accelerated by unsatisfactory ambient 
climatic conditions in this experiment. 

[he several experimental and semi-works experiments discussed indicate 
certain of the conditions which must be considered for satisfactory preser- 
vation of green-salted hides. First, it should be kept in mind that common 
salt at best possesses only limited ability to conserve hide quality. Factors 
such as a post-mortem delay before salting, use of insufficient or dirty salt, 
use of salt of the wrong crystal size, curing excessively dirty, manure-covered, 
or fatty hides, are all factors which can contribute to a substandard cure. 
Further, it should be emphasized very strongly that improper handling of 
cured hides (such as exposure to temperatures in excess of 80°F. or to water 
or humidities sufficient to bring about 50°7, or more water in the cured hide) 
is a factor which favors accelerated deterioration regardless of the quality 


of the cure itself. Finally, it must be realized that hides are never sterile, 
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and that among the wide variety of organisms found are some which seem to 
possess particular ability to damage even salt-cured hides. It seems probable 
that inadequate or borderline curing conditions compounded with improper 
hide storage or shipment can interact to accelerate deterioration so that the 
hide fibers themselves deteriorate. There is considerable evidence that com- 
mon salt can be made more efficient by additive agents, with sodium silico- 
fluoride being one of the better agents for this purpose. 


INDICATORS OF CURED HIDE QUALITY 


Since the quality of cured hides is so variable, it is not surprising that 
tanners have developed specifications to define properly cured hides. The 
Tanners’ Hide Bureau has issued “Standard Practice Governing Take-up 
and Delivery of Domestic Packer Hides, Revised Edition, 1955’, and the 
Calf Leather Division of the Tanners’ Council of America has issued “Stand- 
ard Practices Governing the Take-up and Delivery of Domestic Packer, 
City and Collector Calf and Kip Skins’. These standards are concerned with 
the weight and trim or pattern of the skin or hide, and the presence or absence 
of such hide defects as butcher cuts, scores, grubs, and warts. These are 
major factors in the determination of the grade of the skins or hides, which 
influences their market value; they are not directly concerned with curing. 
However, the hide standards state that hair-slipped hides are not deliverable 
unless the buyer and seller mutually agree. Excessive manure or fat and 
meat, which can interfere with a good cure, are compensated for by an allow- 


ance or by removal. The calfskin standards contain a statement with regard 


to quality of cure, which requires the use of evaporated new salt, G.A. 
size preferred, and which requires that the skins “should be fully cured in 
accordance with good commercial practice.”” General observance of these 
standards by the packer, broker, and tanner can do and has done much to 
standardize the commercial aspects of the transfer of the skins and hides 
from the seller to the buyer. 

These standards are not very explicit in their definition of good cure; 
this may be the result of the fact that little information is available to define 
the quality of cured skins and hides, especially in terms of objective um- 
personal criteria that are generally acceptable. While the leather chemist 
has been active in other areas of the leather industry’s quality control prob- 
lems, such as the chemical and physical examination of leather, he has not 
devoted much attention to the development of hide-quality indices. Some 
criteria have been suggested, but these have generally not been subjected to 
sufficient evaluation under commercial conditions to determine their practical 
value. 

Two articles published early in 1942 reported on the works-scale evaluation 
of two suggested criteria of the quality of cured hides. Somer (33) compared 


the sole leather yields and the volatile nitrogen content of samples taken 
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from the hides from which the leather was made. Based upon 44 lots of hides 
tested, “‘a figure of 74 per cent finished leather yield seems fair, and a volatile 
nitrogen content above 3 per cent would indicate peor curing’. This article 
evidently contains a decimal error (20), and the reported values for volatile 
nitrogen are too high by a factor of 10. Whitmore, Downing, and Sherrard 
(41) found that the soluble nitrogen levels in ordinary, well cured Frigorifico 
hides increase with storage, from about 2 to over 5°; expressed as hide sub- 
stance. They felt that soluble nitrogen in cured hides which exceeds 5°; 
when calculated as hide substance indicates hide deterioration. Variations 
of these two ideas have guided most recent studies of curing, such as those 
of Kritzinger (18), who employed both criteria. 

These criteria have a logical basis, since they indicate that some changes 
are taking place in the protein components of the hides, including the hide 
hbers from which the tanner must produce leather. However, both of these 
indicators suffer from certain disadvantages. Volatile nitrogen can be lost 
during exposure of the hides, so that the residual amount found at any given 
time does not necessarily reflect the total deterioration that has occurred. 
It was mentioned in the discussion of Somer’s paper that drying out of the 
hides would be expected to cause loss of volatile nitrogen. Further, both 
the volatile nitrogen and the soluble nitrogen in stored cured hides can arise 
from proteins other than the hide fibers; deterioration of the collagenous 
hbrous systems is not necessarily indicated when these indicators have in- 
creased in value. It may be that the greatest value of these indicators is their 


ability to serve as an “early warning” of conditions which will permit fiber de- 
terioration, without any assumption as to the correlation between the amount 
of volatile or soluble nitrogen found in the hides and their leather-making 
potential. 


Koppenhoefer and Somer (16) also found that the hide corium free fatty 
acid content increased in a parallel fashion to the increase in volatile nitrogen 
when hide pieces were subjected to adverse curing and storage conditions. 
The method requires more elaborate sample preparation and laboratory 
manipulations than the volatile nitrogen method; perhaps it is for this 
reason that it has received little or no practical use. However, Anderson (3) 
observed that an invasion of salt-cured hides by salt-tolerant organisms caus- 
ing hair slip involves lipase-secreting organisms, and that these organisms 
preceded the large rod-shaped organisms which were found to be proteolytic. 
This might suggest that increase in the corium free fatty acids could serve as 
a valuable early warning indication of potential deterioration of the hide 
hbers. Anderson further observed that these lipase-secreting organisms can 
be made to simulate the tanning-resistant “raw spots’? sometimes met in 
vegetable tanning practice. These facts suggest that the corium free fatty 
acids might be a valuable criterion of the quality of cured hides, but this 
possiblilty has received little commercial evaluation. 
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Microscopic examination of thin sections cut from hides suspected of 
deterioration during curing or storage can also furnish evidence on the 
leather-making potential of the hides. Hides exhibiting slipped grain will 
show areas in the cross-sections where the grain, or epidermal tissue, is lifted 
away from the remainder of the hide, and the boundary area between the 
grain and the hide beneath may be “chewed away’’, or severely depleted by 
the growth of microorganisms. The invasion of the hide fibers by the micro- 
organisms can be demonstrated by staining the sections; the pattern of 
invasion reported by Anderson (3) is very typical. Deteriorated cured hides 
also show under microscopic examination that the cellular tissue, including the 
hbroblasts, has been destroyed. This microscopic method of examination has 
particular value, since it gives an indication of the particular area of the hide 
cross-section in which the deterioration is occurring. It suffers from the prob- 
lem inherent in all micromethods, either chemical or microscopic, that ade- 
quate sampling becomes very difficult. Its use is very desirable in the ex- 
amination of specific hide areas which exhibit other evidence of deterioration, 
but the amount of work required would be prohibitive in any attempt to 
use this method as a quality control survey tool to estimate the quality of 
all lots of hides received at the tannery cellar. 

O’Flaherty (29) introduced an additional concept into the question of 
estimation of the leather-making potential of cured skins or hides in his 
article entitled “What Really Makes Leather’. He notes that a 60-pound 
cured hide may contain only 20 pounds of leather-making material and that 


the actual value of the cured hide would be more correct if based on its content 


of leather-making material than on its green-salted weight. This concept 


does not imply that criteria of cure quality reflecting the presence or absence 
of deterioration changes are not valuable; it adds the consideration that, 
even with the best quality of cure and storage, profitable leather making 
cannot be anticipated unless the tanner secures the actual leather-making 
protein at an economically feasible price. O’Flaherty therefore proposed 
that skin or hide lots received by the tanner should be subjected to analysis 
to determine the content of leather-making substance. 

During the past two years we have had an opportunity to secure some in- 
formation on the significance of some of these possible indicators of the leather- 
making potential of cured hides. This work is summarized at this time to 
stimulate further thinking so that valid indicators of the quality of cured 
hides will become available and their correlation with the leather-making 
potential of the hide lots will be known. This seems particularly desirable 
since the American Leather Chemists’ Association has now appointed a raw 
stock evaluation committee (40). 


SAMPLING OF CURED HIDES 


Sources of variability in cured hides are all too well known in the industry 


and include differences due to breed and sex, differences resulting from cli- 
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matic and nutritional conditions during the animal’s life; damages from 
disease, insect attack, and physical agents such as barbed wire, thorns, and 
brands; and the changes due to improper practices during curing and storage. 
[here is very little information available on the magnitude of this variability 
from area to area in a given hide and from hide to hide in a given lot. Yet 
any analytical method to estimate the leather-making potential of a lot of 
hides arriving at a tannery cellar would have to utilize some adequate sam- 
pling method to minimize the effect of this variability on the value of the 
results secured from examination of the sample. 

Tancous (39) and Deasy (5) have presented some information on the 
variation from area to area and from side to side on salted and on brined 
steerhides. Tancous’ data covered both halves of 4  steerhides, with 
sampling of eight areas within each side. She presented data on the original 
sides before curing and on the opposite sides after one half was salt-cured 
and the alternate half was brine-cured. Deasy reported on the composition 
of ten different experimentally brine-cured steerhides, based upon 21 different 
sampling areas per side; individual analyses were performed on each of the 
210 specimens. — This study was modelled after that of Mandel and Mann 
(26), who developed a rational solution of the problem of selecting the best 
sampling location to reflect the side average for any particular property of the 
leather under consideration. Deasy deduced that the preferred sampling 
location for brined steerhides would be an area adjacent to the backbone 
and located 20 to 28 inches forward from the root of the tail. Additional data 
are presented on the variability from hide to hide in this preferred sampling 
location for two different lots of commercial brine-cured hides. Hide com- 
position factors for which data are given in her paper include the content in 
the cured hide of moisture, ash, total nitrogen, and hydroxyproline. Since 
supplemental information secured on these hide specimens indicated that the 
cure and storage conditions prior to analysis were ideal, this article presents 
information on the minimum expected variability with brine-cured hides. 
It must be realized that nonideal conditions during curing and storage of 
the hides can only increase the within-hide and between-hide variability; 
therefore, conclusions based upon the data secured by Tancous and Deasy 
must minimize the estimate of the variability to be expected in commercially 
cured hides. It is therefore very difficult to assess the significance of data 
similar to those reported by Lollar and O'Flaherty (20) on commercially 
cured hide lots. 

Since so little information is available on the usual variation to be expected 
in commercially cured skins and hides, it was decided to use the procedure 


developed by Deasy (5) for sampling, examining each of the sides individually 


for its composition in the sampling area. Further, few data are available on 
the effect of the cure and storage conditions of the hides on their physical 


properties and the nature of the correlation between the hide composition 
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and these physical properties. However, it would seem that the potential 
fibrous properties of the leather would be more dependent on the physical 
properties of the hide fibers than on chemical properties of the hides. It 
was therefore decided to secure information on the physical properties of the 
hide specimens taken from the sampling area recommended by Deasy. 


EXPERIMENTAL METHODS USED 


The hide evaluatory tools employed included examination of the hide in- 
spector’s report, determination of the hide volatile nitrogen and its content 
of leather-making substance, microscopic examination of cross-sections of 
the cured hide specimens, and determination of the strength of the cured hide 
specimens. Somer’s volatile nitrogen procedure (33) was modifhed by using 
a direct distillation of the volatile nitrogen in the hide extracts, using calcium 
hydroxide as the alkalinizing agent; this procedure was shown to give results 
equivalent to Somer’s more tedious procedure. The Neuman and Logan 
hydroxyproline assay (27) was used for the determination of the leather- 
making substance of the hide specimens. The other chemical analyses per- 
formed involved customary laboratory procedures. The fat content was 
obtained by chloroform liquid-liquid extraction of a hide hydrolyzate (6N 
H.SO, for 16 hr.), since direct Soxhlet extraction of the hide specimens did 
not remove all the fatty material. The physical tests performed on the speci- 
mens taken from the hides in the location specified by Deasy (5) were made 
in the same manner as on leather. The cured hide specimens were tested as 
received, with the curing salt and water present in these hides being a diluent 
of the protein fibers during testing. Microscopic examination of the cross- 
sections of the hides included inspection to detect loosening of the epidermis, 
depleted areas under the epidermis, disappearance of the fibroblasts or of the 
grain grease, and fiber gelling. 

Evaluatory tools employed on the leather included the leather sorter’s 
grading of the leather, the yield, the chemical composition, physical charac- 


teristics, and cross-sectional character as determined by microscopic ex- 


amination. The sampling position used in the latter determination was that 
suggested in the American Leather Chemists’ Association method J] 1 (1), in 
which the test area W, tothe rear of the kidney area of the side, is recom- 
mended for physical test specimens on light leather. This sampling location 
gave us a leather sample for both chemical and physical testing which was 
located to the rear of the hide sampling area. The appropriate methods for 
the chemical analysis and physical testing of leather given in either the As- 
sociation’s methods (1) or in Federal Specification KK-L-311 were employed. 

The data in this paper were secured from four different lots of leather and 
from the hides from which the leather was produced; code letters NE, 
DE, NC, and DC have been used to designate the four lots of hides and the 
leather made therefrom. NE designated the sides that were subjected to the 
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normal salt-curing procedure in an experimental pack immediately after 
laying; DE designated the alternate halves of the same hides laid down in 
an experimental pack after a 48-hour delay. NC designated hides given an 
immediate normal commercial salt curing, while DC designated hides given 
a commercial salt curing following a reported overnight post-mortem delay 
prior to curing. 


The hides and the leather designated as NC have been reported upon in 


detail by Lollar and Wilson (21); an elk-type chrome-tanned side leather was 
produced in the tannery from well cured and preserved small packer hides. 
The DC hides and leather were sampled through the courtesy of a west 
coast tannery that was experiencing difficulty in leather quality which was 
attributed to the poor quality of the hides resulting from delay in curing. A 
certain fraction of the leather produced was reported to have a very low 
tearing strength; on these sides the corium fibers were spongy and the flesh 
side had a porous appearance. 

The leather produced from these DC, or delayed-cure, hides was chrome- 
tanned; being designed for use as a baseball glove leather, it was softer and 
had less temper than the elk side leather in the NC lot. The tanner who 
produced this DC leather reported that he employed an 18-hour soak at 50 
to 60°F., followed by green fleshing. The unhairing procedure involved hair 
destruction in 48 hours at 70° to 75°F., followed by scudding. The tannage 
was an integrated bate-pickle-tan procedure, employing calcium formate in 
the pickle and a prepared sugar-reduced chrome liquor. The tanned leather 
was wrung, set out, split and shaved, and then colored orange. The colored 
leather was fatliquored with a commercial sulfated oil with low cold-test 
characteristics, set out, and toggle-dried with temperature and humidity 
control. The dried leather was sammied, staked, and graded and measured. 
In comparison with the leather in the NC lot, this lot of leather was secured 
from a dissimilar beamhouse operation, but the tannage and lubrication were 
similar in principle. Of course, this leather was finished dissimilarly and was 
softer than the NC leather. Any comparisons between the two leathers 
would involve all these tannage differences in addition to the hide difference; 
therefore it was considered desirable to supplement the results secured on 
these commercial leathers with results secured under experimental conditions 
designed to minimize the differences other than the hide curing difference. 

The leather designated NE and DE was made from 50 native steerhides 
from a kosher kill, selected at the packing house trimming table as the hides 
came down from the killing floor; the hide selection was designed to yield 
50 pounds cured weights. These 50 hides were cut down the backbone, and 
alternate halves were placed into one of two cure packs, with 25 right and 
25 left sides in each pack. The pack designated NE was immediately salted 
down with new No. | salt. The pack designated DE was made up from the sides 
which had been thrown into a pile while the heat was still in the sides, without 
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the initial addition of any salt. After a two-day staling period at 65°-70°F., 
the staled sides were removed from the pile and placed into a cure pack, using 
reused salt entirely. The two packs were built up under the instruction of 
the cellar foreman as separate small packs 50 sides high, folding the skirtings 
over so as to maintain the customary level pack surface. The completed 
packs with the respective salts between the sides were then edged with salt 
and allowed to lie undisturbed for the normal 30-day cure at 65°-70°F. 

The two experimental packs of sides were taken up by the hide broker’s 
inspector who was taking up the regular packs in the cellar at the same time. 
The pack which was cured immediately after laying (NZ) showed a shrinkage 
of 18.8%, while the delayed-cure pack (DE) showed a shrinkage of 19.6°;. 
The inspector’s records showed nothing to indicate any significant difference 
between the two experimental packs or between the experimental packs and 
the commercial packs taken up at the same time. No hair slip was noted on 
any of the 100 sides, although a few sides in each of the experimental packs 
seemed to have slightly loose hair in spots. The sides from both experimental 
packs were graded and bundled by the cellar workmen and shipped to the 
cooperating tannery by truck during a normal late fall day in the Cincinnati 
area. These hides were held for four weeks in the tannery hide cellar, which 
was cool because of the prevailing weather. 

The 100 sides in this experiment had been coded when they were cut, to 
preserve the original hide identity throughout the curing and storage period. 
When the tanner was ready to soak these sides, they were sampled to secure 
the cured hide specimens and coded to preserve the original hide identity 
throughout the tannery processing of the sides. All 100 sides were made 
up into a single lot for processing in the tannery and were brought back 
together again at intervals during the process for inspection and to insure that 
all the 100 sides were being processed similarly. When the sides were available 
as finished elk-type shoe upper leather, they were measured and graded by 
the tannery personnel and sampled to secure the leather specimens for lab- 
oratory evaluation of the experiment. 

The tannery which processed these 100 sides employed a 14-hour still 
soak followed by a 7-day, hair-recovery, lime-sulfide unhairing procedure 
with still vats in which the hides are reeled forward each day. The sides 
were then unhaired, lime-fleshed, and bated for 1 hour at 90°-95°F. with 
tryptic-type enzymatic bate. The bated sides were then pickled overnight 
in a paddle, using 89% NaCl and 1.5% H.SO,. Chrome tannage in a drum 
was followed by splitting and shaving. The grain splits which we evaluated 
in our work were retanned with chrome and then given a light vegetable re- 
tannage or topping. After fatliquoring and coloring, the sides were set out 
and then paste-dried. The paste was washed off the dried leather, which was 
then staked, plated, grain-buffed, and finished as brown elk-type shoe upper 


leather. This process, of course, differs both in the beamhouse operation and 
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in the tannage from the conditions used on the previous two lots, so that 
any comparison between the leather properties of the NC and the DC leather 
with the NE and DE leather would involve some process differences as well 
as the hide differences. However, the comparison between the NE and DE 
packs involves only the difference in cure, since the experimental design took 
advantage of the bilateral symmetry of hides, and since the sides from the 
two different cure conditions were subjected to identical commercial tannery 
processing. Hence, these latter sides should furnish sensitive indications of 
the effect of the delayed cure on the quality of the cured hides and the quality 
of the resultant leather. The results from the NC and DC packs of leather 
and their hides are presented because they confirm the results secured from 
our experimental packs; however the results in these commercially cured 
packs subjected to the dissimilar tannages prompted us to lay down our 
experimental packs. All the leather and hide data have been presented in 
tables and figures comparing all four packs, but the differences in hides and 


tannery conditions must be taken into account in interpreting the results 


S¢ cured. 
TABLE 1 
CHARACTERISTICS OF THE CURED HIDES USED 
Norma Normal Delayed Delaved 
Cure Cure Cure Cure 
Exper Cor Experi Com 
Hide Lot Average ( racteristic mental mercial mental mercial 
NI N¢ DI D¢ 
Cured- Hide Weight, lb 
\s received basis 52 38 51 44 
lared basis—fleshed and hair clipped 39 31 38 32 
Ilide Com position—Tared Basis, “; 
Moisture—wt. loss at 80°C. in vacuun 10.9 44.2 1) 2 10.9 
\sh—residue at 600°C 13.8 14.7 14.0 14.7 
Fat CHC1;-soluble 5.9 2.8 6.5 3.3 
Protein—, N x 5.62 39 3 38 0 40.4 4.2 
QQ 9 QQ 7 101.1 QQ | 
Tigh-Quality Indices 
Hide inspection rating OK OK O.IX Poor 
Histological rating” 12 13 11 10 
Volatile nitrogen—; of total N 0.27 0.31 0.35 0.56 
lLeather-making substance, Ib.*” 12.9 10.0 12.4 10.4 
Hide Physical Properties—Tared- Hide Basis 
Thickness, mils 204 1608 204 178 
Ball puncture, Ib. 162 170 156 71 
longue tear, lb. SO 60 79 Ol 
Notch tear, lb. 143 138 117 
Tensile strength, lb 394 385 
Stitch tear, Ib. 125 143 
\ : elicut Sila: Bik toe ve sa bea 
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EXPERIMENTAL RESULTS 


Table | and Figures 1 and 2 present data secured on the characteristics of 
the hides. Because of the steerhides available when the packs were laid down, 
our experimental packs yielded cured hides which were heavier than those 
included in the commercial packs. The specimens from all packs were hair- 
clipped and fleshed to yield an estimate of the tared w eight of the hides which 
LB 
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the tanner would actually be able to use in his process. This hair clipping 
was done with the same clippers customarily used by tanners who make hair- 
on leather. The fleshing was done on a fixed-blade sole leather splitter while 
the hide specimens were in the fast-frozen state. Table I and Figure 1 show 
that the estimated average tared weight of all the hides considered in this work 
lay between 31 and 39 pounds, with our experimental packs representing the 
heavy hides. 
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FIGURE 2 hysical properties of hides used 
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Table I and Figure 1 show that the four lots of hides differ significantly in 
their volatile nitrogen content. The hides from the delayed commercial 
cure, code DC, show a volatile nitrogen content of 0.560, of the total hide 
nitrogen. This is one of the higher levels of volatile nitrogen which we have 
observed in our sampling of commercially cured hides (20). Further, our 
experimentally cured pack of sides subjected to immediate salt curing, code 
NE, has 0.27°% of volatile nitrogen which is the lowest for the four packs. 
The level of volatile nitrogen secured indicates that a very good cure 
was secured on both the NE and NC lots of hides, which were cured immedi- 
ately. The relatively low level of volatile nitrogen secured on the sides from 
the delayed experimental cure, code DE, was somewhat surprising; how- 
ever, this may reflect the temperature at which this experiment was per- 
formed. Since this work was done it has been possible to confirm this result; 
another lot of hides held for 72 hours at about this temperature before a special 
brine cure has also shown low levels of volatile nitrogen in the cured hides. 
Since a twofold variation in the volatile nitrogen content of the four lots of 
hides was secured, it seemed possible that differences in the leather quality 
could be observed. 

The tared hide specimens were analyzed to determine their composition, 
with particular reference to the content of leather-making substance. Table 
I and Figure 1 show that the total of the moisture (weight loss at 80° C. in 
vacuum), ash or salt (residue weight at 600°C), chloroform-soluble fat, and 
protein (Kjeldahl nitrogen times 5.62) is close to 100, as it should be. The 
analyses for the four lots of hides are fairly similar except for the lot coded 
NC, which was more moist and hence contained less protein even though it 
also contained the least fat. Further, the hides from lot NC contained the 
least amount of hydroxyproline. This lot of hides, which was initially the 
lightest in weight, contained the least protein and hydroxyproline, so that it 
contained the least amount of leather-making substance of all the four lots. 
\ possible significance of this fact will be indicated later. It should be em- 


phasized that the delayed cures did not decrease the content of leather- 


making substance in the hides, even in our very sensitive split-hide experi- 
ment. 


The differences in the chemical composition of the four lots of hides may 
thus be summarized. 


(a) A significant difference exists in the volatile nitrogen content of the 
hide lots, with the hides from the DC lot showing the most, followed by the 
DE \ot, the NC lot, and the NE lot in order. The level of the volatile nitrogen 
on the latter two lots is judged to be indicative of good curing practice. 

(b) The heavier hides used in the experimental lots have resulted in a 


higher level of leather-making substance for lots NE and DE compared with 
lots NC and DC. 
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Table | and Figure 2 present data on the physical properties of the hides 
used in the experiments. The thickness of the tared hides reflects their weight 
as would be expected. Thus, the hides from the experimental cures were 
significantly thicker than those of the commercial experiments. Also, the 
hides from lot NC were the lightest in weight and the thinnest of the four 
lots. However, within the individual lots the correlation between the thick- 
ness and the load to rupture the hide specimens was not statistically signif- 
cant for the tests run. Considering the effect of the delay in curing on the 
physical properties of the hides, it will be noted that the effect is very slight. 
Even the experimental lots, where the additional sensitivity resulting from 
the split-hide experiment could be used advantageously, did not demonstrate 
a statistically significant decrease in the hide strength. Microscopic examin- 
ation of the cross-section of the hides confirmed this observation. Though 
the sides subjected to the delayed cures, and especially those from the com- 
mercially delayed cure, showed loss of fibroblasts and some deterioration in the 
grain area, the fbers themselves were altered only to a small extent. Hence, 


it does not seem surprising that the physical properties of the hide speci- 


mens have not been significantly affected by the delayed cure, since hide 
physical properties must be the result of hide fiber properties. 


TABLE II 
CHARACTERISTICS OF THE LEATHER PRODUCED 


Normal Normal Delayed Delayed 
Experi Com- Experi Com- 
mental mercial mental mercial 


NI N¢ DE D¢< 


Tanners’ Evaluation of Leather 
Yield, ft per Ib. hide 


Quality 7, ( grade or better 


Chemical Composition of Leather 
Moisture—‘; wt. loss at 100°C 
“ total ash minus ©; CreO 
Fat ©), CHCl; solubles 
Chrome-tan salt—, CreO. 2.71 
Protein—% N x 5.62 61 


Excess ash 


Residue—100 minus above 5 constituents 


Chrome oxide—‘;, CreOs on H.S. basis 


Physical Properties of Leather 
Thickness, mils 
Ball puncture, Ib 
longue tear, Ib 2 
Notch tear, Ib 37 
Stitch tear, lb 74 
Mullen grain crack, Ib. 488 
Mullen total burst, Ib 608 


*Tanner reported an unknown ction of “weak, easily torn leather 
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Table II and Figure 3 present the properties of the leather produced by 
the tanneries from these hides. All of the leather was split to equivalent com- 
mercial weight of the grain portions; however, the leather from the NC lot 
was the thickest of the four lots. It will be recalled that the hides in lot NC 
were the lightest in weight and the thinnest of the four lots. Hence a greater 
proportion of the original weight of the hides must have gone into the grain 
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portions of the leather considered here than in the other three lots. Similarly, 
the yield of leather from the NC lots of hide was the highest for the three 
lots where the tanner reported his yield figures to us. It will be noted later 
that this leather from the NC lot is also the weakest in spite of the slightly 
greater thickness of the NC leather specimens. 

Tannery grading evaluation of the quality of the leather was of course 
biased by possible differences in the evaluatory criteria used in the three 
tanneries involved. However, the average quality of all the leather produced 
from these lots of skins was identical insofar as examination of the tannery 
reports could disclose, except for the complaint from the tannery which 
processed the NC lot of hides that a fraction of the leather was weak and 
easily torn. However, this did not manifest itself in the particular hides 
sampled for our examination. The comparison of the effect of the delayed 
cure with the regular cure on our experimental packs could take advantage 
of the sensitivity of paired sides to detect differences. Despite this fact the 
tannery inspector was unable to detect a significant difference in the leather 
quality assignable to the delay in cure. The sides from the same hides were 
presented to the inspector in coded pairs. He was requested to express a 


preference for one or the other side and to evaluate both for general char- 
acter, especially break and grade. While there was some possibility that the 


leather from lot DE was somewhat more mushy than that from lot NE, the 
difference was not significant in the matched-pair presentation. Further, 
examination of the finished leather and of the stock during the several stages 
of the tannery processing showed that the sides were all at least equal in 
quality to the regular production sides going through the tannery at the 
same time. All the leather produced in this experiment was sold in normal 
commercial channels after due allowance for loss in value caused by sampling. 


The physcial properties of the leather from the four lots of hides are given 
in Table II and Figure 3. The breaking load values, except for ball puncture 
and Mullen grain crack and total burst, were secured on our Instron Tester. 
Though the individual thickness of every specimen tested was determined, 
the values are presented as the average load in pounds to break the speci- 
imens, since it will be shown later that the assumption of linear dependence 
of the breaking load on thickness is not justified. The data secured were 
analyzed by appropriate statistical procedures, including the analysis of 
covariance (32) to correct for any possible contribution of leather thickness 
to its strength, and the conclusions given below are based upon the statistical 
analyses of the data. 

Over-all comparison of the strengths of the leathers from the four lots of 
hides is biased by the effects due to the different hides used in the experi- 
ment and the different tannery procedures used. However, it will be noted 
that the leathers are of similar chemical composition. Lot DC, designed to 
be much softer than the other leathers, contains significantly more fat. 
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The leathers produced from the commercially cured hide lots NC and DC 
contain only about two-thirds as much chromic oxide on the hide-substance 
basis as do the leathers produced from our experimentally cured lots NE 
and DE. Otherwise the composition of the leathers is very similar and re- 
veals no effects assignable to the delay in cure. Hence a general comparison 
of the physical properties of the leathers seems feasible. 

Certainly the leather produced has not decreased in strength as the volatile 
nitrogen content of the original hides increased. This is true of the compari- 
son between the four lots, as well as for the hides within the DC lot of hides 
where the greatest range of volatile nitrogen content was observed. It is 
interesting, however, that the leather from the NC hides (which hides showed 
the lightest weight, least thickness, and least leather-making substance) 1s 
the weakest leather. Beyond this no over-all difference in the strength of 
the leather is discernible, and certainly there is no striking effect of the delay 
in cure on the leather strength. 

The experimental evaluation of the effect of the delay in cure was planned 
to take advantage of the increased experimental sensitivity of the paired- 
side experimental plan. The data in Table II will show that the leather 
from the experimental delayed-cure pack, coded DE, is slightly weaker in 
several of the physical properties than the regular-cure matched pack, coded 
NE. Statistical examination of the data secured showed that this was of 
doubtful significance. Certainly this difference in leather strength is of no 
practical significance, and the leather from the DE pack of hides shows 
better physical properties than the leather coded NC, which is a commercially 
acceptable good-quality shoe upper leather. Hence, the physical examina- 
tion of these leathers has confirmed the inability of the tannery inspection 
to detect practically significant differences in the leather which could be 
assigned to the delay in the cure of the hides. 


SIGNIFICANCE OF THE RESULTS SECURED 


Approximately 200 sides of ieather produced in normal commercial tan- 
nery operations have been evaluated; half of these sides originated from 
hides given immediate, efficient salt-curing and the other half from sides 
cured only after a post-mortem period has elapsed. One hundred of the sides 
came from 50 hides split along the backbone immediately after flaying, and 
separated into two equivalent, paired-side packs. One pack was immedi- 


ately salt-cured, while the equivalent alternate pack was cured after being 


held 48 hours at 70°F. Despite the sensitivity of this experimental plan it 
merely confirmed the earlier observation from the commercial packs that 
the delay in curing was not reflected in the leather quality. It is therefore 
necessary to consider the significance of these results. 

These results are similar to those reported by Frey and Stuart (11), who 
found little difference in leather quality between lots of calfskin which had 
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obviously deteriorated in quality due to poor curing, in comparison with the 
alternate sides of the same skins which had been well preserved. The same 
question which they raised in the discussion of their results must be raised 
with regard to the data reported here. The results in this paper, coupled 
with those secured by Frey and Stuart and those reported in the introduc- 
tion to this paper, indicate that a level of deterioration in the quality of the 
cured skins or hides that is readily recognized does not always indicate that 
differences in the quality of the leather will be detected. This fact emphasizes 
again that indicators of hide cure quality may be “early warning indicators” 
of unsatisfactory curing and storage factors but may not indicate a direct 
correlation with the leather-making potential of the lot of hides. 


It is certainly logical that there is a level of hide deterioration, unknown 
though it is, which is sufficient to be reflected in the quality of the leather. 
The essential difficulty in the proof of this statement, and in the establish- 
ment of acceptable specifications for good-quality cured hides, is the lack of 
any standardized measures of cured-hide quality. The best standardized in- 
dicators are the level of volatile nitrogen in the hides and microscopic assess- 
ment. It has been pointed out that there is a twofold variation in the volatile 
nitrogen of the hides represented in this work. The levels of volatile nitrogen 
found on both of the delayed-cure lots of hides are in excess of 0.3°%, which 
is the critical level found by Somer (33 and 20) for hides going into sole 
leather tannage. The delayed-cured hides showed histologically demonstrable 
damage. Hence, some deterioration did occur in these hides during the post- 
mortem period. One can therefore only conclude that the extent of damage 
was insufficient to override the effect of all the other factors which establish 
the properties of the finished leather. It might therefore be informative to 
consider individually some of the reasons why the leather has been so in- 
sensitive in reflecting the known differences in the cure quality of the 
hides. 

The volatile nitrogen figure as an indicator of cured-hide quality rests 
primarily on the work of Somer (33), Koppenhoefer and Somer (16), and 
Kritzinger (18). Figure + presents a summation of information taken from 
these sources. It is obvious that the amount of volatile nitrogen to be found 
in cured hides is a function of the ambient temperature during cure and 
storage, as well as the post-mortem period before cure. In view of the low 
ambient temperatures in our controlled delayed-cure experiment, both dur- 
ing post-mortem storage and curing and during storage of the bundled hides, 
it is logical to assume that our level of volatile nitrogen should be low. In 


comparison, the commercial delayed-cure hides were processed under warmer 


climatic conditions and no doubt were exposed to a higher average ambient 


temperature. Hence, the higher level of volatile nitrogen in these hides 
seems logical. Despite this, however, the hides did not produce the poor- 


quality leather that the level of volatile nitregen would suggest. 
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" The data secured by Kritzinger (18) may be particularly informative in 
this regard. These data are summarized on the right-hand side of Figure 4. 
Kritzinger’s observations suggest that, regardless of the time hides were left 
in cure pack, the volatile nitrogen content increased with the time that the 
hides were stored; further, that the shorter times in cure pack led to lower 
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levels of volatile nitrogen in the hides. A possible significance to these seem- 
ingly anomolous results may be seen in the lower right-hand corner of Figure 
4, where Kritzinger’s data have been replotted to relate the hide volatile 
nitrogen content to the total time elapsed after flaying regardless of the period 
in cure or storage. It will be noticed that a linear relationship exists, suggest- 
ing that the volatile nitrogen content reflects a continuing deteriorative 
mechanism which takes place in the hides whether the hides are in cure pack 
or in bundle storage. 


Examination of the data secured by Somer (33) suggests another charac- 


teristic of the volatile nitrogen content as an indicator of cured-hide quality. 
The yield of sole leather is known to be related to the season of kill, in part 


because of the effect of such factors as hair length and manure on the quality 
and amount of leather-making substance in a lot of hides. Also, there is a 
seasonal influence in the response of hides to tannery processing due to dif- 
ferences in tannery variables. Somer’s data show a direct linear dependence 
between the month of kill and the yield of sole leather produced and an in- 
verse linear dependence between the volatile nitrogen content and the 
month of kill. Since yield and volatile nitrogen are both serially correlated 
with the month of kill, it would be informative to consider possible causes 
of the serial correlation which could be the basic factor causing the lower 
vield of leather. At this late date it is impossible to do this with precision. 
However, it may be that the observation made by Kritzinger is involved. 
If all the hides went through the tannery at approximately the same time, 
then the time between flaying and tannage must have varied from pack to 
pack. If the packs went through the tannery at a fixed time after flaying, 
then tannery seasonal responses may have influenced the results. 

Finally, it must be suggested that sole leather weight yields may reflect 
the deteriorative changes from which increased levels of volatile nitrogen 
arise more sensitively than do the side leather quality indicators used in 
this work. Volatile nitrogen increase in cured hides seems to be a complex 
phenomenon reflecting such factors as the time and ambient temperature 
between the time of flaying and the time of testing. Our experiments on the 
post-mortem effect were carried out over periods of up to 48 hours at 20°C., 
followed by holding the cured sides for periods of time up to two to three 
months before conversion of the sides into leather. Our volatile nitrogen 
hgures lie mostly in the region between 0.25 and 0.6% of the total nitrogen 
and are consistent with the characteristics discussed in the literature for the 
volatile nitrogen assay, particularly with the observations of Kritzinger (18). 
Since these levels of volatile nitrogen did not reflect themselves in marked 
decreases in the quality of side leather, one might conclude that the volatile 
nitrogen indicator of cured-hide quality may be more sensitive to deterior- 
ative changes which affect sole leather yield than to types of changes which 
affect the quality of the side leather. In this regard one should recall that 
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microscopic evidence of a marked influence on the fibers of these hides due 
to the delayed cure was not secured. The observed changes in the cellular 
tissues of the hides would not be expected to influence side leather quality. 
Only a limited number of the specimens of the DC (commercial delayed-cured ) 
hides showed significant gelation of the hide fibers. Hence, it does not seem 
surprising that the properties of the side leather were satisfactory on all the 
sides included in this work. 

There are variations in the physical properties of the leather produced. 
Since these variations do not seem to reflect the quality of the cure within 
the limits of these experiments, one must consider the possible cause of the 
differences. 

It is customary to regard the thickness of the leather as a significant 
factor in the strength of the leather. In extreme ranges this would be expected 
to be true. However, within the small variations of thickness represented 
by commercially equivalent leather weights, one would not expect the large 
strength variations found in finished leather to be due to thickness variations 
alone. It seems more logical to assume that the strength of the final leather 
is a reflection of its fibers and their mechanical properties. Hence, the data 
secured were examined to see whether such factors as the strength of the hide 
fibers in the cured state, the thickness of the leather, the protein content of 
the leather, and its fat content, influence the strength of the leather. In 
general the results secured show that the content of protein within a given 
specimen is the most significant factor which controls the strength of the 
leather. 

The method used to secure this information was the examination of the 
correlation coefhicients (32). Since each hide and the leather made from it 
had been coded to preserve identity throughout all the experimental work, 
and since specimens from each of the hides and the leather made from them 
had been examined individually, it was possible to calculate correlation 
coefficients involving the within-lot variations in hide and leather properties. 
Table III] shows the data thus secured on the resistance of the leathers to 
puncture by a ball-pointed plunger 's inch in diameter, while Table IV 
shows similar data for the conventional two-hole stitch-tear strength. It 
must be recalled that the square of the correlation coefficient (r) may be taken 
as some measure of the degree of common relationship between the two var- 
iables concerned. For the size of experiments involved in this work the 
correlation coeficient (r) for a significant level of 1°% is about 0.35, which 
indicates a common relationship of only about 12°7. Hence, correlation co- 
efficients below this magnitude are certainly without any practical signif- 
cance. 

It is obvious from both Tables III and IV that the protein content of the 
leather is the most significant factor considered. As the levels of chrome- 


tanning salt and of fat increase, the leather strength decreases as shown by 
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TABLE III 
CORRELATION COEFFICIENTS FOR BALL PUNCTURE TEST OF LEATHER 
WITH BALL PUNCTURE TEST OF HIDE, AND WITH 
LEATHER CHARACTERISTICS 


Within-lot Variations 


Thickness Protein 
Mils ‘ 


t 0.01 level 


TABLE IV 


CORRELATION COEFFICIENTS FOR STITCH TEAR TEST OF LEATHER WITH 
STITCH TEAR TEST OF HIDE, AND WITH LEATHER CHARACTERISTICS. 


Within-lot Variations 


Thickness Protein 
Mils % 


+0.21 
it 0.01 level 0.35 
the negative correlation values. In other words, the dilution of the hide 


fibers by either chrome-tanning salt or fat does not contribute to increased 
leather strength. While the correlations between hide strength and leather 


strength, and between leather thickness and its strength, are generally posi- 


tive, they are not generally large enough to have practical significance. 

It seems pertinent that the weakest leather of the four lots was that in 
lot NC. This lot was made from the lightest, thinnest hides, with the least 
content of leather-making substance. In view of the dependence of the 
strength of the leather on the leather protein and in view of the character- 
istics of the leather made from the NC hides in comparison with other leather 
made from poorer hides, it seems worthwhile to re-emphasize O’Flaherty’s 
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suggestion (29) that the tanner should be more concerned about the amount 


of leather-making substance in the hides he purchases. In a later paper 


information will be published concerning this method of evaluation of the 
quality of cured hides. 
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DISCUSSION 


Mr. A. G. Fietscu (Phster & Vogel Tanning Co.): Gradually it seems we 
are carrying away some of the superstitions that have existed for many 
years in our industry, and it has seemed in the last several years that the 
rate of tearing these superstitions apart is increasing quite rapidly. With 
work of this type we will soon come down to knowing what we are doing in 
our industry. 


All I can say right now is that we certainly appreciate it. We all have had 


the opportunity in our own tanneries, whenever we have seen something 


wrong, to say, “Poor cure.’’ | hope our hide buyers don’t hear about this, 
because we won’t have that excuse in the future. 


Dr. Wm. R. Cox (Seton Leather Co.): Do you feel there is any possibility 
that perhaps with a longer time in storage you might mask some of the 
effect of poor initial curing practices, such as delayed cure? 


Dr. Lottar: Yes, 1 think that isa possibility. Certainly it seems to me that 
what is going on in the cure and in the beamhouse is one continuous process 
of degradation, change, and ultimate removal of the noncollagenous portion 
of the hide. There have been other experiments performed which suggest 
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that if you do not bring about some of these changes in the cure or in the 
storage, you are going to have to bring them about in the beamhouse. | 
suspect that the differences would have been other than those that we se- 
cured if we had done the work at a different temperature. | feel confident 
of that. It might well have been that we would have gotten a different result 
if the hides had been converted into leather immediately at the end of the 
30-day cure period. But we have no information on that. 


Dr. Cox: There seems to be a correlation in Somer’s work between 
vield and volatile nitrogen. Do you believe that the volatile nitrogen actually 
correlates with yield, or that the breakdown products of noncollagenous 
proteins might become volatile through storage? 


Dr. Lottar: In all our work we have found the most characteristic thing 
that is happening to the hides is that during adverse cure and storage condi- 
tions the noncollagenous material is being removed. The collagen fibers 
themselves seem to be very resistant to deterioration. This does not mini- 
mize the problems that would come up from grain stains and so forth. | 
would again like to emphasize that if you do not have the characteristic long, 
rod-shaped organisms on the hide fibers, it is our experience from micro- 
scopic examination that you do not seem to have hide fiber damages. | 
therefore suspect the volatile nitrogen factor may be reflecting something 
that is not concerned with the leather fiber. 


Dr. Cox: It won’t correlate with vield? 


Dr. Lottar: It may correlate; we do know what factors influence yield. 
It may be that the strength of the fiber won’t be damaged, but the ability 
of the fiber to take on the tanning material will be affected. Therefore, 
particularly in sole leather, the yield you can get might be changed even 
though the fiber is not actually weakened. Its reactivity may be changed. 

I think we are going to have to look into this work which Somer _ re- 
ported earlier and understand it better. 


Dr. Cox: Those yield figures of Somer have the long-hair factor in them, 
and other factors which should not, I would think, be affected by volatile 
nitrogen. I do not see how they should correlate with yield. 


Dr. Lottar: I have thought of that, and I think it is a valid point. | 
also wonder—and the information does not seem available at this time 


as to whether the decreased volatile nitrogen in relationship to the month 
of kill might reflect that the animals killed in May might be converted into 
leather sooner than those killed in January, so that there was less chance 


for the globular or nonfbrous proteins to deteriorate. Maybe that is the 
reason the volatile nitrogen went down. Manure might be another factor, 
also. 
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Dr. BurcHLer: I would like to ask if any observations were made by 
tannery personnel on these two packs of leather as they went through the 
tannery. We see here that apparently little difference was found in the final 
leather. Was there any difference in the processing? For example, did they 
unhair at the same rate? 


Dr. Lottar: We examined them repeatedly throughout the process—not 
only Mr. Hauck and myself but also the tannery personnel. In no case could 
we note anything that would distinguish any of these sides from any other 
sides going through the tannery, unless it was the fact that they were cons- 
sistently better than the average going through the tannery. Our sort figures 
would support this. Our yield figures, corrected for the fact that we were 


cutting out quite a bit of area in our sampling, would support the conclusion 


that they were as good as, if not better than, the average in the tannery. 


And there was no difference by any test that was significant between the 
alternate sides. 


Dr. Sruspincs: I am certainly happy to see these results reported. The 
literature shows that there was one other experiment done of this general 
type, where they actually assessed the final leather qualities in terms of the 
cure that had been given the hide. That was done by a government agency 
back about 1936. They found no difference in the final leather qualities 
either, with some tremendously horrible cure conditions. We could not, in 
several curing experiments that we ran within our group about four or five 
years ago, find any real difference in the leather. We have always been 
hesitant about these results because the tanner feels that if he has anything 
like hair slip, he has a bad proposition on his hands. And yet from your 
results and ours it seems that the leather always turns out all right. My only 
comment is that maybe we are just looking at factors that do not really 
affect leather when we talk about cure, or they might affect the leather in 
terms of weight. 


Dr. Lottar: Our delaved-cured sides did have slightly lower vields, but 


it seems as though our difference was borderline in nature. 


LEATHER SCHOLARSHIPS 


\ number of scholarships are available to leather engineering students at Lowell Tech 
nological Institute. Scholarships are offered by the Commonwealth of Massachusetts, the 
City of Lowell, the LTI Alumni Association, the Department of Leather Engineering 
headed by Dr Albert I Chouinard, LCOuLVe \L¢ \ member . the New England Tanners 
Club, and several industrial firms 

\ll scholarships ire awarded by the Lowell Tech ologic il Institute Scholarship Com 

It tec \pplic tion should be ide to the Directo ol \d issions, Lowell Fechi ologic il 
Institute, 1 Textile Avenue, Lowell, Massachusetts 
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CREEP RUPTURE OF LEATHERS UNDER 
TENSILE LOADS* 
Donatp H. Russe.i** 


The Franklin Institute 
Philadelphia, Pennsylvania 


ABSTRACT 


Certain dumbbell-shaped tensile strength specimens of leathers 
show a type of creep rupture or static fatigue when subjected to 
static tensile loads close to their ultimate strength. Studies made at 
The Franklin Institute show that the static fatigue life of leather de- 
creases as the load increases, and increases with leather thickness. 
Holding leathers under relatively low tension (static loads), especially 
in the minimum stretch direction, was found to produce increased 
static fatigue life, apparently due to fiber orientation. 


INTRODUCTION 


It is well established that the ultimate strength of a high polymer, for any 
given stress condition, is not merely a numerical value but rather is defined 
by the length of time of the stress application. Thus, it has been reported 
that for materials such as cellulose acetate fibers (1, 2) and cotton and nylon 
tire cords (3) there is not a sharp value for tensile strength; instead there is a 
varying rupture time which is a function of the applied tensile load. Actually, 
in the case of cotton tire cords an inverse linear relationship has been estab- 
lished between the static tensile breaking load and time to rupture (4, 5, 6). 
Also more recently there have been some excellent fundamental stress-strain 
studies of collagen and leather (7, 8, 9, 10). 

In experiments at The Franklin Institute evidence was found that tensile 
strength specimens of fresh chrome-retan upper leather show behavior 
similar to the aforementioned creep rupture of fibers and cords. Consequently 
a program was carried out to investigate the phenomenon further. In a limited 
number of experiments (triplicate samples on 12 specimens)? we found that 
the static fatigue life of leather decreased as the applied static tensile stress 
was increased, and increased with the thickness of the leather. In a second 
investigation we found that the static fatigue life of leather can be greatly 


326, and is being published 


*This work was carried out under Quartermaster Contract No. DA-19-129-OM 
with the approval of the Quartermaster Research and Development Command, 


1, N :, issachusett 
**Senior Research Engineer, Chen I d Phy s Division, The Frankli 
Pennsylvania Present addre Re nce Steel Company, McKeesport 
tSince we did not have the complete previous history of the | 
experimental data 
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increased if the leather is first aged or held under a static tensile load to cause 
hber orientation. 


EXPERIMENTAL PROCEDURE AND RESULTS 


Dumbbell-shaped tensile strength specimens (ASTM D412-511T, Die D) 
were cut from pieces of fresh, fully finished, chrome-retan upper leather se- 
lected from the shoulder and butt areas of a single hide fresh from the tan- 
ners. The specimens, varying in thickness from 65 to 80 mils, were all cut 
from the leather in the direction which showed maximum stretch or elonga- 
tion and stored for seven days at 72°F. and 427 relative humidity prior to 
testing. After storage the samples were clamped in a test fixture kept at 
the same temperature and humidity as above, and the load was applied 
by means of weights placed in a weight pan. Elongation was determined 
with a cathetometer by following the separation of ink lines marked on the 
narrow portion (5 16 inch width) of the sample. The test was continued until 
the sample broke, and the time to rupture (time after last increment of load 
was applied) was recorded as the static fatigue life. See Table | for typical 
results. 


TABLE | 
STATIC FATIGUE LIFE OF FIVE LEATHERS 


2800 
3900 
2470 
2130 
2980 
JOR0 


2980 


Method No 


The experimental method may be stated briefly as follows: A load con- 
siderably below the immediate breaking load was applied, and the elongation 
was measured until no further change occurred over a 30-minute period. At 
this point elongation was considered to be essentially complete. The load was 
then increased slightly, and the elongation was again measured in the same 


manner as described above. This same procedure was repeated until, with 


the next load Increment, elongation was continuous to the rupture of the speci- 


men. 





EXTENSION (%) 


(%o) 


EXTENSION 
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FIGURE 1.—Creep rupture curves for 5 leathers. 
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FIGURE 2.—Creep rupture curve for a prestretched leather. 





RUPTURE OF LEATHERS UNDER TENSILE LOADS 399 


The creep curves that were obtained (see Figure 1) are similar to those 
typical of viscoelastic materials; that is, there is first an instantaneous 
elastic deformation at the moment of loading followed by a relatively flat 
portion where the leather apparently elongates and the structure distorts 
slowly. The rate of elongation suddenly increases (slope is greater) just 
before the sample ruptures, indicating that major structural breakdown 
has started. 


In one set of experiments the load (equivalent to 3200 psi with the sample 


dimensions given above) was removed from a sample after one hour, and 
the sample was allowed to relax for 64 hours, and then the sample was re- 
loaded and permitted to elongate and rupture. The instantaneous elongation 
was essentially completely recovered as soon as the load was removed, but 
the permanent deformation was not recovered even after 64 hours. When the 
same load was reapplied, instantaneous elongation occurred again to about 
the same extent as in the first loading, and the sample then finally ruptured 
(see Figure 2). 


TABLE II 
EFFECT OF AGING UNDER STATIC LOADS 


(Leather Thickness: 70 mils 


Time to Rupture (minutes) 

Sample Days Aged 
Stretch at 1100 psi 2300 psi 2970 psi 

Direction Static Load 


maximum 
minimum 
maximum 


minimum 


If leather (which is composed of folded polypeptide chains) is aged under 
a static tensile load, a fiber orientation or permanent set (probably at both 
the molecular and structural level) occurs. Generally, an oriented system 
shows higher strength than an unoriented system, and consequently leather 
should be stronger in the oriented direction after aging than before aging 
if the set is permanent. However, there is also a strong directional effect in 
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leather which gives it a maximum stretch direction and, perpendicular to it, 
a minimum stretch direction which also must be taken into account. 

Table II] shows that in the case of a leather aged for seven days under 
relatively low loads in the direction of maximum stretch large increases 
(seventy to eighty fold) in the times to rupture (under a higher final load, 
the value of which was determined experimentally) were effected. The 


increase after three days aging is about three-quarters that of the increase 


after seven days. The extent of improvement in static fatigue life appears 


to be relatively independent of the elongation in the maximum stretch 
direction. However, in the minimum stretch direction the increase in static 


fatigue life appears to be very dependent on the elongation of the sample. 


CONCLUSIONS 


Under low loads, which we have found actually to strengthen leather, 
the fibers become oriented so that more of them are aligned in the direction 
of load application. When higher loads are applied, causing creep rupture 
immediately or over a period of time, evidently the coherence of the leathet 
structure is being decreased first by increasing the distance between the 
structural components and ultimately by breaking of bonds. Similar but 
much smaller changes in properties would be expected in the plane through 
the thickness, but they would depend greatly on the nature of the leather 
and would undoubtedly be of smaller order. 

We can differentiate between initially rapid, recoverable elongation of an 
elastic sort due to orientation and later, much slower, irreversible creep of an 
apparent viscous nature. This irreversible creep apparently corresponds to 
permanent damage to the leather structure and ultimately results in failure. 
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Brief Biographies of Our Contributors 


RayMoND Hauck received an A. B. in Chemistry from Miami (Ohio) 
University in 1950. He was employed during the next two years by the 
General Electric Company, A.G.T. Division, as a statistical analyst. Since 
December, 1952, he has been a research associate at the Tanners’ Council 
Research Laboratory. He has been concerned since 1953 with problems 
dealing with the quality of cured hides, participating in work carried out 
at the Tanners’ Laboratory under the sponsorship of the Tanners’ Hide 
Bureau. In June, 1957, he received his M. S. degree in Leather Chemistry 
from the Graduate School of Arts and Science of the University of Cin- 
cinnati. 


Dr. Roperr M. Louiar is Associate Professor in the Department of 
Tanning Research at the University of Cincinnati where he earned both 
M.S. and Ph.D. degrees. A member of the staff of the Tanners’ Council 
Research Laboratory since 1941, he has honored the Journal with frequent 
contributions. He is also one of the /ournal’s regular abstracters. In 1954 
he received the Alsop Award. 


Donatp H. Russe tt is a graduate of Temple University. He was employed 
as a Research Engineer by the Franklin Institute in the Colloids Section, 
Chemistry and Physics Division, from 1948 to 1957. In this capacity he 
worked on many problems for clients of the Institute. He is now employed 
by Reliance Steel Company, McKeesport, Pennsylvania. 


Dr. Haro_p G. TurLEY was born and educated in England. He has been 
associated with Rohm and Haas Co. for more than 30 years and now holds 
the title of Research Associate. His first contribution to the Journal, “A 
Chemico-Histological Study of Leather Manufacture’, published in 1926, 
attracted immediate attention and was the first of many noteworthy papers. 
Dr. Turley, a past president of 4LCA, received the Alsop Award in 1946. 
He is now president of the International Union of Leather Chemists’ 
Societies. 


“ 


ARNALDO N. Roseira, author of “Paper Chromatographic Analysis of 


the Naphthenic Syntans” in last month’s issue of the Journal, received his 


bachelor’s degree in chemistry from the Pernambuco Catholic University. 


After experience in many tanneries and allied industries he joined the Na- 
tional Institute of Technology where he is now a member of the dyestuffs 
section. At present he is engaged in research on the electroforetic behavior 
of dyestuffs. 
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OBITUARIES 


ARTHUR Harvey, F.R.I.C., F.C.S 


The International Union of Leather Chemists Societies has suf- 
fered a sad loss in the death of Mr. Harvey, the Honorary Secre- 
tary, on Saturday, April 27, 1957. It was due largely to Mr. 
Harvey’s vision and efforts that the International Union was 
established in 1947. This was a project dear to his heart. 

Mr. Harvey was a link with the past and was active in and 
knew very well the problems of running conferences with two in- 
ternational societies participating jointly. When, in the course 
of time, most countries formed their own national leather societies, 
Mr. Harvey realized that the time was ripe for a truly international 
union of the leather chemists societies of the world. Largely 
through the efforts of Mr. Harvey and his associates, the Amer- 
ican Leather Chemists Association eventually participated in the 
affairs of the Union. 

He was a charming and affable secretary, always with a ready 
smile and a helping hand. The smooth running of the past four 
conferences was facilitated by Mr. Harvey who laid the ground- 
work during the months preceding the meetings. We looked to 


him for advice and guidance which he gave freely. Right up to 


the day of his death Mr. Harvey was active with the correspond- 
ence in connection with the details of planning the Rome Meeting 
in September, 1957. 

Besides his duties as Honorary Secretary to the International 
Union Mr. Harvey was editor and publisher of the Journal of the 
Society of Leather Trades’ Chemists. He was also in private con- 
sulting practice for the leather industry in Great Britain. 


CapTain Raout BERGER 


With deep regret we announce the death of Captain Raoul 
Berger, an associate member of this Association since 1949, who 
died for France at the head of his command at Djebel-Tanyout, 
Algeria, on August 3, 1956. Captain Berger had been awarded 
the Médaille Militaire and the Legion of Honor. At the request 
of Professor Chambard the next graduating class of the French 
Tanning School will be designated “Promotion Raoul Berger’. 
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SECRETARY’S NOTICE 


| am advised that due to the large number of papers submitted for pre- 
sentation at the meeting of the International Union of Leather Chemists 
Societies it has become necessary to extend the meeting by one day, thus 
including Friday, September 20. Technical and scientific papers and thei 
discussion will take place on Thursday and Friday, September 19 and 20. 


FRED O’ FLAHERTY 
Sec retary 


THE COVER 


This month’s cover depicts the beautiful Milton Park Laboratory of the 
British Leather Manufacturers’ Research Association. This Association, 
founded in 1920, is supported by contributions from 280 member firms 
supplemented by government grants. Its library on leather is considered 
the best in Great Britain. The staff of sixty—all with a background know- 
ledge of tanning and the leather industry—includes specialists in chemistry, 
physics, microbiology, engineering, statistics, etc. Regular publications of 
the Association are the ““Members’ Journal” and “‘Monthly Digest.” ‘“Lab- 


oratory Reports,” usually printed twice a year, give detailed accounts of 


research work carried on in the many well-equipped laboratories. Two pub- 


lications have become standard works: ‘Progress in Leather Science, 1920 
1945”. and “The Chrome Tanning Process.” 


\ vast new potential market has been opened up for bark—at present largely) 
material of the lumber, pulp, and paper industries. Armour Research Foundation scien 
tists, in cooperation with Canadian Forest Products Ltd., have developed a method to 


convert bark into an ine xpensive and effective soil builder. 


t 


n tests conducted with greenhouse plants and field crops the soil builder was fo 
be more effective in promoting growth and improving the soil than either peat 


commercial soil conditioners 


Production of the soil builder involves grinding the bark and condensing the tan 
the addition of formaldehyde followed by acidification with hydrochloric or sulphuric 
The mixture thet is heated for a brief period to comple te the condensation process \\ 


ind other excess chemicals are removed and the material is washed and dried 


The soil builder does not fertilize the soil, as such. Rather, it increases the tilth of th 
il: th is, it eliminates clods or hard lumps, enabling plants to feed better and grow 
Frontier, published by Armour irch Foundations, Spring, 1957 
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Microscopic Investigation of the So-called “Salt Stains.” A. Kiintzel 
and T. Stintz. Bol. Asoc. Quim. Espan. Ind. Cuero, 15. 47-53 (1954).—The 
3 different types of salt stains (flesh side, grain side, and internal), their in- 
fluence in the tanning process, their origin, and the granulation of the fiber 
at the place of the stains, are studied, and about 25 photomicrographs are 
shown. The salt stains are not due to a bacterial growth but to the simultaneous 
action of 2 factors: (1) a postmortem decomposition of noncollagen materials 
of the conjunctive cellules, where the blood residues have an important role. 
and (2) the infiltration of soluble Ca and Mg salts. These can be insolubilized 
by a sufficient addition of Na.CO,. J.B.B. and M.G.B. 


Raw Materials for Fiber Leathers for Slipper Soles. A. Suchomel and 
M. Mazanek. Kozarstvi. 6, 193-94 (1956).—Fibers from Cr and vegetable- 
tanned leathers, in the ratio of 2 to 1, are mixed with chloroprene, coagulated 
with ALSO, at pH 5-6. and vulcanized. Accelerators used are ZnO, CaO. 
and Mg@. A syntan (Binkotan). a condensation product of dihydroxydipheny| 
sulfone, is used as a stabilizer. L.M. 


Influence of Tannery Effluents on the Vah and Demanovka Rivers 
in Liptovsky Mikelas. Z. Nanackova-Zekeova. Aozarstvi, 6, 197-200 
(1956).—The annual input of Czechoslovak tanneries is about 40,000 tons of 
hides for vegetable, and 20,000 tons for Cr leather. This corresponds to about 
3} million cu. m. of tannery effluent. The Liptovsky Mikolas tanneries produce 
11 liters of effluent per kg. hide in vegetable tannage, and 65 liters per kg. in 
Cr tannage. The O. numbers. in grams per liter. for side upper leather wastes. 
fur dressing, and vegetable tannage, are 4.18, 0.84, and 2.1 respectively. The 


physicochemical changes in the receiving streams are described, including 
bacterial counts for various types of organisms above and below the city. 


L.M. 


A Method for the Rapid Determination of Calcium in Pelt. A. Stehlik 
and M. Podolska. Kozarstvi. 6. 162—-63 (1957).—-Calcium is determined colori- 
metrically with pyrogallolearbonic acid. which produces a blue color. The de- 
termination is possible by using standards containing 0.2 to 1.0 mg. Ca in 10 
ml. without using a photocolorimeter. Prisms 2 to 4 mm. square are cut from 
the pelt 5 cm. from the spine and 5 cm. from the root of the tail. A 2.0 + 0.05 
g. sample is hydrolyzed by boiling for 5 min. in 10 ml. of 0.1 N HCl. The 
hydrolyzate is mixed with 1 ml. of 2©¢ starch solution, 1 ml. 2V NaOH, 1 ml. 
ether, and 10 ml. of a saturated solution of the reagent. The latter is made by 
boiling 10 g. pyrogallol for 2 hr. with 40 g. NaHCO, and 70 ml. water. under 
reflux, cooling, and acidifying with HCl. The precipitated pyrogallolearbonic 
acid is filtered and recrystallized from hot water. The Ca contents of calf. goat, 
and steer hide. at the stages indicated, were found to be: untreated. 0.3. 0.5 
0.35¢¢: after deliming, 0.22, 0.3, 0.15°¢: after bating, 0.15, 0.2, 0.15%. 


L.M. 
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Action of Perspiration on Vegetable-tanned Leathers. R. Ferebauer. 
Kozarstvi, 6, 34-36, 54-55 (1956).—Action of perspiration on vegetable-tanned 
insoles was studied. The pH value of fresh human perspiration is 5.2—6.0, but 
that of perspiration extracted from socks worn 5 days is 6.6-8.7. The most 
effective artificial perspiration contained 0.05 N NH,OH, 0.4% NaCl, and 0.05% 
« - amino - caproic acid. Chemical analyses of insoles worn for 4, 8, and 10 
months are given. Ash content increased from 1.5 to 3.6% and pH value from 
4.86 to 5.80, and tear strength decreased from 2.6 to 1.4 kg. per sq. mm. Sur- 
face shrinkage occurs as a result of repeated wetting by perspiration or by water 
at 37°C. and drying. Maximum longitudinal shrinkage after treatment with 
artificial perspiration for 35 days is 12.4 mm. Prec hroming of vegetable-tanned 
insoles does not influence the deterioration. L.M. 


Hydrolysis of Sole-Clipping Refuse. A. Zelinka. Kozarstvi, 6, 85-87 
(1956).—Sole clippings can be utilized as a low-density filler for rubber soles 
or rubber flooring after hydrolysis with live steam at 120°C. The product, a 
pale brown, resinous substance, is thermoplastic and is suitable as a filler 
without calendering. L.M. 


Studies on Vegetable Tanning. I. Ceric Sulfate Oxidation Method 
for the Estimation of Vegetable Tannins. Y. Inouye and H. Okamura. 
Bull. Japanese Assoc. Leather Technologists, 3, 12-14 (1957) (English sum- 
mary).—Current methods for volumetric determination of tannin are erratic 
because the end point is not sharp. A new method, employing 0.1 N Ce(SO,)- 
and N H.SO, gives more accurate results. The accuracy is said to be nearly 
the same as that of the hide powder method. H.B.M. 


Studies on the Selective Absorption of Chromium Complex by Hide. 
A. Kawamura and K. Wada. Bull. Japanese Assoc. Leather Technologists, 3, 
15-20 (1957) (English summary).—Cr tanning is performed by the joint 
action of Cr complexes of different charges. Selective absorption of Cr was 
studied with hide powder pretreated with HCIO,. The sign of the charge of the 
Cr complex absorbed varied with the pH value. The nature of Cr leather varies 
not only with the quantity but also with the kind of combined Cr in accordance 


with pH of the liquor. H.B.M. 


Eggs for Greasing Leather. V. Kubelka and A. Blazek. Kozarstvi, 6, 179-80 
(1956).—Use of whole eggs, made necessary because separation of yolk and 
white in old eggs is difficult, must o into account the properties of both 
white and yolk. Hen eggs weigh 40-80 g.. composed of yolk 32 (less in 
heavier eggs), white 57, and shell a . The a of whole hen and 
duck eggs is: fat 12, 15: protein 12.6, 2.2; water 73, 71; and ash 1.1, 1.2% 
Yolks contain water, 47-50, egg oil 20 09 protein (vital, livetin) 15.4-15.9, 
lecithin 8—10.5. cholesterol 0.5-1.6. cerebrin 0.2-0.3. ash 1.0-1.5, P 0.6, S 0.2. 
Cl 0.17, K 0.11, Ca 0.15, coloring matter 0.5—0.6, and dextrose 0.2%. The white 
contains water 86.0-86.6, protein 11.6, dextrose 0.6, ash 0.8, S 0.2, P 0.59, 


K 0.15, and Na 0.16%. L.M. 
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Suspending Hides in Deliming and Tanning Pits. b. Plechac. Kozarstvi, 
6, 166-70 (1956).—Methods of suspending hides or skins in connection with 
mechanization of tanneries are described. L.M. 


Sodium Fluosilicate in the Salting of Calfskins. V. Pektor and V. 
Navratil. Kozarstvi, 6, 149-51 (1956).—Calfskins were salted with 25, 50, and 
75% salt containing 2% Na.SiF,. The amount of salt required proved to be 
more than 25 but less than 50°¢. Formation of red, violet, and normal salt 
stains was inhibited by Na.SiF;. The skins were evaluated after curing for 
30, 90, and 180 days. Yield and quality were not impaired. The toxicity of 
Na.SiO, was studied. Gelatin made from skins treated with 1% Na.SiF, con- 
tained 130-160 p.p.m. of F, but gelatins made from normal skins contained 
20-200 p.p.m., derived from lime which may contain up to 800 p.p.m. —L.M. 


Chlorinated Naphthalenes as Substitutes for Fats in Fatliquoring. 
K. Tuma. Kozarstvi, 6, 134-36 (1956).—Use of a eutectic mixture of mono- and 
dichloronaphthalenes is proposed. This was prepared by chlorinating 100 g. 
napthalene with 33 g. Cl, at 120°-140°C. for 5-6 hr. with 0.1% powdered 
Fe.O, as catalyst. The distillation of the product yielded 1-1.5% below 220°, 
70-76% from 220° to 260°, 8-120 above 260°C., residue 7-9%. The main 
fraction melts at —21°C. and contains C 71.5, H 4.12, Cl 24.2, and HCl 0.0013%. 
The fractions distilling below 220° and above 260°C. may be further chlorinated 
to form an insulating material. Side upper leather was fatliquored with a 
mixture of the 220°—260° fraction 55, sulfated fish oil 25, mineral oil 20, soap 
().225, and sulfated lauryl alcohol 0.59, using 5.5% of the mixture based on 
the shaved weight. The quality of fatliquoring is good, but the odor of naph- 
thalene requires good ventilation of the working and drying rooms. The odor 
disappears permanently from the leather after several weeks’ storage. The 
mono - dichloronaphthalene is hygienically unobjectionable, but higher chlori- 
nated naphthalenes are poisonous. The chlorinated naphthalene has good af- 
finity for leather, does not hydrolyze, gives a good tear resistance, and is claimed 
to be cheaper (in Czechoslovakia) than sulfated fish oils. A review of fat 
substitutes is given, stressing the importance of polar groups. L.M. 


Patent Leathers on Basis of PVC. J. Drexler. Kozarstvi, 6, 143-45 
(1956).—Leather splits are lacquered with a film of polyvinyl chloride (PVC) 
applied at 160°C. The leather is cooled on the flesh side to prevent damage. Use 
of a highly polished ironing plate produces a high gloss. The film is composed 
of PVC-S 50, and plasticizer (dibutyl phthalate, ED 242, Mesamoll) 50%. The 
best cement for gluing the film to the surface is a combination of equal parts 
of Vinol H and Polysar N 60. The adhesion of the film is 7.54 kg. for a strip 
14.5 x 3cm. With pigskins the follicles show through a single coat, necessitating 
2 coats. The base film, 0.3 mm. thick, is composed of butadiene - acrylonitrile 
copolymer 50, PVC-G 100, dioctyl phthalate 22.5, and dibutyl phthalate 22.5 
parts. The second coat, 0.1 mm. thick, contains PVC-S 50, dioctyl phthalate 
25, and dibutyl phthalate 25 parts. L.M. 
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The Evaluation of PVC Products by Measuring the Growth of Cracks. 
Z. Hrabel and K. Kotik. Kozarstvi, 6, 163-66 (1956); see preceding abstract. 
Artificial leathers based on PVC are of growing importance. They can be 
evaluated by studying the rate of growth of cracks at —15°C. The surface is 
first damaged by a needle puncture, and the number of flexes required to pro- 
duce a crack 4mm. long is determined. The samples are conditioned for 10 min. 
at the low temperature, then flexed and examined every 10 to 20 minutes. 
Pictures of the apparatus are given. The best plasticizer for PVC at low 
temperature is dioctyl phthalate, followed by dioctyl sebacate, butylacety! 
ricinoleate, dibutyl phthalate, Palatino! AH, and Palatinol F. Tricresyl phosphate 
is unsuitable. This method can also be used to follow and control the degree of 


polymerization of a PVC batch. L.M. 


Complex Compound of Chromium with Aspartic Acid. L. M. Volshtein. 
G. G. Motyagina, and L. S. Anakhova. Zhur. Neorg. Khim., 1, 2378-84 (1956) : 
Chem. Abstr., 51, 5618e. 


Determination of the Composition of the Green Chromium Bromide 
by the Argentometric Method. Y. P. Nazarenko and R. S. Khaimovich. Zhur. 
Veorg. Khim., 1, 1758-65 (1956): Chem. Abstr.. 51, 5634. 


Direct Titration of Sulfate. M. Q. Freeland and J. S. Fritz. U.S. Atomic 
Energy Comm. ISC- 667, 1-32 (1956); Chem. Abstr., 51, 5637/. 


Formaldehyde Condensations with Phenol and Its Homologs. XVIII. 
Chromatographic Analysis. S. R. Finn and J. W. James. J. Appl. Chem. 
(London), 6, 466-76 (1956): Chem. Abstr... 51, 5637i. 


Determination of Amino Acids by Paper Chromatography. A Sol- 
vent to Replace Phenol. M. Wolf. Biochim. et Biophys. Acta, 23, 186 91 
(1957) (in English); Chem. Abstr., 51, 56397. 


Modifications in Collagen - Mucopolysacchride Combinations 
vt pol 

Brought about in Vitro by Various Salts. S. Bazin and A. Delaunay. Compt. 

Rend., 243, 1942-44 (1956): Chem. Abstr... 51. 58607. 


Colorimetric Method for Determining Aliphatic Amines in the 
Presence of Ammonia. L. Ekladious and H. K. King. Biochem. J.. 65, 128-31 
(1957): Chem. Abstr... 51, 5880¢. 


Swelling of Gelatin Films. Effeets of Drying Temperature and of 
Conditioning the Layers in Atmospheres of High Relative Humidity. 


D. W. Jopling. J. Appl. Chem. (London), 6, 79-84 (1956): Chem. Abstr., 51, 
6196b. 
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A Method of Isolation of a Cuticle Sheath from Wool Fibers. R. E. 
Elliott and J. B. Roberts. J. Soc. Dyers and Colourists, 73, 95-97 (1957). 
Oxidation of wool with acid K.Cr.O,; solution, followed by extraction with 
dilute NH,OH, leaves a residue of high sulfur content. This residue comprises 
at most 2¢ of the weight of the original wool, and microscopic investigations 
have revealed that it is a cuticle sheath consisting of epicuticle and endocuticle. 
Klectron-microscopic examination of the endocuticle has shown that it is com- 
posed of fibrils 0.15 microns in diameter, each fibril being built up of 
microfibrils 0.05 microns in diameter. The sulfur content of the dichromate 
ammonia resistant cuticle sheath is appreciably higher than that of the com- 
plete wool fiber. The sulfur is present as cystine, but the resistance of the 
cystine in the cuticular layer to dichromate oxidation is unexplained. R.M.L. 


Resin Finishes for Upper Leather. V. Pektor and L. Dvoranek. Kozarstvi. 
6, 87-89 (1956).—The elongation at break was measured for 0.1 mm. films 
of resins, formed by spraying on glass, and the effect of adding other finishing 
materials was studied. The elongation of a mixture of butyl methacrylate and 
butyl acrylate (4 : 1) was lowered by adding more than 15¢¢ of a casein finish. 
and with 30°¢ added the film was brittle. Addition of a casein-wax mixture 
had less effect. The elongation of this resin increased with temperature. The 
resin is stable to ultraviolet light. A pure polyethacrylate film elongated by 
1000, compared to 60067 for the butyl acrylate - methyacrylate mixture, but 
the elongation dropped to 448 and 178¢¢ respectively when 10 and 20° casein 
was added. The polyethacrylate elongation was less affected by temperature 
than that of the butyl polymer. A mixture of polymethacrylate and dibutyl 
phthalate (9 : 1) showed elongation exceeding 1000©7, and elongation was less 
affected by adding casein or wax-casein than those of the resins previously 
discussed. In contrast with the previous resins the elongation increased at lower 
temperatures. Effects of adding white pigments (TiO. dispersed with casein) 
are discussed, Formulas are given for finishing various kinds of leathers. 


L.M. 


Final Purification of Tannery Effluents. V. Kubelka and C. Halamek. 
Kozarstvi, 6, 93-96 (1956).—Simple sedimentation is not enough because di- 
lution in the receiving streams is inadeauate. Proper sedimentation removes 
26° of the total solids, 24 organic solids. 16°67 oxidizable matter, 33% o 
total N. and lowers the BOD by 33.567. Treatment before sedimentation with 
0.1 g. per 1. of AL.(SO,),°12H.O plus H.SO, to give pH 7 increases the above 
figures to 41, 63, 67. and 66° (no figure given for BOD). Purification by 
FeSO, is possible without neutralization if the sewage is first oxidized with Cl.. 
which is expensive. Electrocoagulation was studied and found to be less effective. 
The sludge can be dried, in beds not over 1 foot deep, to 70-80% water. The 
sludge amounts to about 10% by volume of the effluent and to about 130 g. 
per kg. of salted hide weight. Its pH falls from 11 to about 7 on drying. It 
contains about 10° CaO and 2-3¢¢ N. When transportation costs are not pro- 
hibitive. it can be used on farms by first mixing it with manure and storing for 
several months to decompose tannins. Anthrax spores are entrapped by the 
sludge and not found in the effluent. The purification apparently destroys or 
inactivates the spores, as tests for anthrax pores on 100 sludge samples, some 
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of them from tanneries using suspected anthrax hides, all were negative. The 
sewage contains 30-40% of the nitrogenous matter of the oroginal hides, 30% 
of the tannin, and 50-609 of the Cr used. Hair should be removed from the 
sewage, and spent Cr liquors should be regenerated, but recovery of other by- 
products is not economically practicable. L.M. 


The Amino Acid Composition of Fish Collagen and Gelatin. J. E. 
Eastoe. Biochem. J., 65. 363-68 (1957).—The amino acid composition of col- 
lagen from a few species representing a zoologically wide range of fish types 
was determined by column chromatography. Sturgeon swim-bladder collagen, 
cod bone gelatin, sharkskin gelatin, and lungfish collagen and gelatin showed a 
similar amino acid distribution to mammalian collagen, with decreased amounts 
of proline and hydroxyproline and increased serine, threonine, and in some 
cases methionine and hydroxylysine. Gelatin prepared from cod bone had a 
very low rigidity at 10°C., whereas sturgeon, shark, and lungfish collagens gave 
gelatins having rigidities of the same order as, but probably somewhat below, 
those of mammalian gelatins. In general, the shrink temperature of the collagen 
and gel properties of extracted gelatin decrease with decreasing hydroxyproline 
content. Certain departures in detail from this behavior indicate that other 
unknown features of composition may influence the stability of linkages be- 
tween polypeptide chains. Variations in properties and composition of fish 
collagens seem related to water temperature of normal habitat rather than to 
considerations of broad zoological classification. EEC. 


Connective Tissue Growth Stimulated by Carrageenin. I. The Forma- 
tion and Removal of Collagen. D. S. Jackson. Biochem. J.. 65, 277-84 
(1957.—Large amounts of easily separated connective tissue are produced upon 
injection of carrageenin subcutaneously into the lower abdominal regions of 
guinea pigs. The occurrence in this tissue of acid-soluble collagen, neutral salt 
solution—soluble collagen, and insoluble collagen was determined. The in- 
corporation of labeled glycine into these fractions was also studied. Maximum 
wet weight of new tissue was produced after 7-9 days. Most of the insoluble 
collagen was formed between 5 and 9 days. The neutral salt solution—soluble 
collagen appeared before acid-soluble collagen and increased in concentration 
up to the fifth day, remaining constant and then increasing rapidly as the 
tissue was resorbed. The concentration of acid-soluble collagen increased 
throughout the experimental period. Maximum activity of labeled glycine was 
found in neutral salt solution—soluble collagen after 10 hours. Neutral salt 
solution—soluble collagen is a precursor of collagen fibers and can be transform- 
ed into acid-soluble collagen or add on to pre-existing acid-soluble collagen 
and insoluble collagen. A water-soluble protein containing hydroxyproline was 


also found. J.M.C. 


The Influence of the Duration of Pickling and Methods of Chrome 
Tanning on the Properties of Chrome Side Leather. M. F. Chambers. 
R. G. Mitton, and E. F. Nattrass. J. Soc. Leather Trades’ Chemists, 41, 60-69 
(1957).—The effects of time (5 min. or 3 days) in pickle solution, of basicity 
(33, 42, and 500), and of procedure by which chrome is added (all at once 
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or in two stages) were studied in preparation of chrome side leather. Grease 
and chrome contents were determined and measurements made of area, thick- 
ness, density, resistance to compression, buckle-tear strength, dye penetration, 
and colorfastness to rubbing. Chrome fixation was increased when tannage 


was begun in liquor of higher basicity, and this increase was greatest if a short 
pickling period was employed. Regardless of basicity, the short pickling period 
resulted in thinner leather. This result was partly compensated for by a greater 
area yield. Density, buckle-tear strength, and resistance to compression were 
not greatly influenced by any of the factors which were varied. J.M.C. 


The Vegetable Tannage of Sheepskins: A Systematic Study of Vari- 
ous Factors in the Tanning Process. Il. Chemical Analysis, Manual 
Assessments, and Darkening of the Leathers on Exposure to Light. 
M. F. Chambers, R. G. Mitton, and E. F. Nattrass. J. Soc. Leather Trades’ 
Chemists, 41, 48-59 (1957) .—Vegetable-tanned sheepskins which were brought 
to the tan liquors by a series of ‘varied pretreatments (see J/ALCA, 52, 295) 
were chemically analyzed and assessed manually by experts. Higher degrees of 
tannage were obtained with wattle than with chestnut, and with the more con- 
centrated tannin solutions. Degree of tannage varied in a complex manner with 
acid and salt content of the tan liquor. The greatest fullness and firmness were 
otained with liquors of low pH and low salt content but at the expense of < 
greater tendency to drawn grain, particularly when the tan liquors were con- 
centrated. The depth of color was determined of leathers tanned at various pH 

values with varying salt contents and subsequently exposed to ultraviolet radia- 
tion for periods up to 18 hr. Chestnut tannage with low pH and salt content 
gives a leather the shade of which is not altered by exposure to light. II. The 
Physical Properties of Leathers. M. F. Chambers, R. G. Mitton, and E. F. 
Nattrass. J. Soc. Leather Trades’ Chemists, 41, 94-105 (1957).—An account 
is given of the results of physical and mechanical tests made on the sheepskin 
leathers whose tannages and chemical analyses were described in earlier papers. 
Even though the acid and salt contents of the wattle and chestnut tan liquors 
were adjusted to equality and both were used at similar concentrations, the 
resulting chestnut leather was much firmer and stiffer, although thinner and of 
smaller area. Application of a soft or firm dressing in finishing affected the 
properties materially. Only slight differences were noted between the pickled 
and nonpickled skins. Major changes in properties resulted from variation of 
both salt content and pH during tannage, particularly if both were low. Contour 
diagrams are presented to re ‘late relative areas, weight yields, thickness, resistance 
to compression, tensile strength, and buckle tear strength with pH and salt 


content of tannage. J.M.C. 


The Tanning Characteristics of Aliphatic Aldehyde-Ketone Resins. 
J. R. B. Hastings and T. White. /. Soc. Leather Trades’ Chemists, 41, 37-48 
(1957).—The alkali-catalyzed reaction between aliphatic aldehydes and ketones 
produces condensates which can be resinified by further treatment with alkali. 
The tanning characteristics of these aldehyde-ketone materials were studied (1) 
by impregnation of hide with a primary condensation product which was then 
resinified in situ and (2) by a conventional tanning technique. Water-soluble 
condensates were prepared from acetone-HCHO, methyl ethyl ketone-HCHO, 
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methyl propyl ketone-HCHO, acetone-CH,CHO, methyl ethyl ketone-CH..CHO, 
and acetone-crotonaldehyde. Resinification of initial condensate in situ in 
oxhide (butt portion) required one day in 1L0% w/v Na.CO, solution. After 
resinification excess alkali was removed by washing. Resin contents as high as 
20°¢ were obtained by this procedure, and shrink temperature was raised a maxi- 
mum of 14°C. Conventional methods of tanning were applied by converting the 
condensates to water-soluble resins by treatment with alkali sulfite or bisulfite. 
Tanning was initiated at pH 4-5 with a gradual drop in pH toward pH 3 oe- 
curring with increased concentration. Tanning with these products gave a range 
of leathers cream to orange in color, with shrink temperature raised as much 
as 50°C. and with degree of tannage as high as 60. In general, the lower the 
degree of sulfiting or bisulfiting. the fuller was the resulting leather. While 
sulfited and bisulfited resins are indicated to have very limited potentialities 
as tanning agents if used alone, they should have considerable use as filling 
or dispersing agents when used in conjunction with other tanning materials. 
Difficulties encountered in the analysis of solubilized resin content by official 
S. L. T. C. methods are discussed. J.M.C. 


Warble Fly Eradication Experiments. V. Kubelka. J. Tamchyna. and E. 
Markusovka. Kozarstvi, 6, 73-76 (1956).—Results of application of a 1—2¢ 


=~ ¢ 


solution of “Bovinol’—a mixture of hexachlorocyclohexane. DDT. and an emul- 


sifier—are reported. The index of warble infestation (1-10 maggots > 
11-20 15. 20-100 60. over 100 100) was lowered from 8 to 3.6 for 
all cattle. about half of whom were infected. L.M. 


Staining of Insoles in Contact with Polyvinyl Chloride Artificial 
Leather. Z. Hrabal and K. Kotik. Kozarstvi, 6, 85-86 (1956).—Staining was 
traced to solution of syntans in softeners in the PVC artificial leather, especially 
dibutyl phthalate, producing a dirty brown stain. Natural tannins do not produce 
such stains. Latex cements do not prevent the staining. L.M. 


Evaluation of Raw Oils for the Manufacture of Fat Liquors. V. Pilc. 
Kozarstvi, 6, 68-70 (1956).—Animal or vegetable oils to be sulfonated should 
have I. value from 90 to 120, except sperm oil which has I. value 70 because it 
contains fatty alcohols. Mixtures of oils having I. value in this range are less 
suitable than single oils. Solid fat value should not exceed 18, preferably 8-12. 
Other recommended standards include acid no., max. 30: fat acids + unsaponi- 
fiables, 92°¢: unsaponifiables, max. 7°7: ash, max. 1°; water. max. 0.5%. 
\ standard laboratory sulfonation test, for which details are given, is essential. 


L.M. 


The Present and Future Scope of Peptide Synthesis. G. W. Kenner. 
I. Soc. Leather Trades’ Chemists, 41, 75-86 (1957.—This is the Seventh Proctor 
Memorial Lecture. Synthetic organic chemistry can provide large polypeptides 
of definite structure for use as models of proteins and can make available small 
peptides which may be used in studying protein reactions. A review of reactions 
involved in peptide synthesis is presented. J.M.C. 
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W hen most upper leather was still used in high 
button shoes, Nopco was born. From that day in 
1907 until today, growth... as American as baseball or 
PLA N TS doughnuts and coffee ... has been part of Nopco’s story 
There are many industries we are grateful to serve 
but there is a special spot in our heart for the 
tanning industry. Tanning oils were among 
Nopco’s very first products in 1907—in 1957 they 
y constitute an important segment of our business. 
wea reer THANKS! 
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PLANTS: Harrison, N. J. 
, No. Arlingt6n, N. J. Cedartown, Ga 
CHEMICAL COMPANY Richmond, Calif. « London, Canada 








— BIOBATE 


e biobate is a highly standardized bating compound of extreme stability. 










e biobate provides controlled, effective enzyme action during bating 


for all types of leather. 


e biobate is adaptable to all bating conditions and procedures. 


SEBACOL 





¢ for dependable unhairing 
sebacol produces clean, uniform quality leather 
under varied beamhouse practices. 


STEROZOL 


e reliable germicide 
sterozol inhibits bacterial action and mold growth 
on raw stock and leather in process. 


WALLERSTEIN COMPANY, INC. +» 180 MADISON AVENUE, NEW YORK 16,N.Y. 
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ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here's why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne Chemical representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


eS SO SO? 

| OTHER BORNE CHEMICAL SPECIALTIES NF 

(Get the Facts about These, Too!) | Since 1874 

<P> COMPOUND for WHEELING | (R SER 
<> COMPOUND for SPONGING 


Supreme A Compound Our Laboratory 
Bretolene + Saxon Oil Facilities are 
italiana always at your 
disposal 


Tae ae a 


ELIZABETH, N. J. * CHARLOTTE, N. 





Formerly BORNE, SCRYMSER COMPANY 





> LLL BELL-MINE 


ed 


Accurate laboratory control assures you of 


consistently better milk of lime. 


You can depend on Warner Bell-Mine Lime for 
uniformity in purity, analysis and physical 


properties. 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 
Philadelphia Pittsburgh 





porneO © YT OH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 





TANNERY OILS 

AND FAT LIQUORS 

— FOR ALL TYPES OF LEATHER 
MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 





THOROUGH TANNING 
IN LESS TIME 


Numerous tanners and finishers report that Sun Leather 
Process Oils make their processing fast and easy because 
they mix easily, act fast, provide uniform fiber lubrication. 
Sun Leather Process Oils do not form surface scum...tan- 
nage is thorough and even...leathers are stronger and 


better looking. 


For details, prices and delivery information, call your 
nearest Sun representative or write to... 


INDUSTRIAL PRODUCTS DEPARTMENT <@& Gna p 
SUN OIL COMPANY 


PHILA. 3, PA. » SUN OilL COMPANY LIMITED, TORONTO & MONTREAL 


© Sun Oil Company 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mess., Dey Gormley Leather Co. 


29 W. 36th St., New York City, Eugene Williems 


1358 S. Hill St., Los Angeles 15, Calif., David V. Whiting Co, 


THE OHIO LEATHER CO. 


Quality Calf Leather 


LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY AND GENERAL OFFICES: 
GIRARD, OHIO 


BOSTON - NEW YORK - ST. LOUIS - CHICAGO 


THE 
ORTHMANN LABORATORIES 


AUG. C. ORTHMANN, Pres. INC. 


407 E MICH., MILWAUKEE, WIS. 
Phone: BROADWAY 6 -6426 - 27 








MORITE BRAND 


Sulphonated and Compounded 


EST. 1908 EST. 1908 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 








4 The Original Dry Color 
PRESTO ile calcu 
? PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 





Dry Colors + + Finishes 


Borax or Boric Acid 


United » States Borax & Chemical Corporation 


PACIFIC COAST BORAX COMPANY DIVISION 


R 
— rm Los Angeles 
ee New York 
Chicago 
Kansas City 


Philadelphia 
Distributors located in principal cities throughout the U.S.A Cleveland 
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pYE PENETR, To 


.. with SOLVAY 
AMMONIUM BICARBONATE 


So_vay Ammonium Bicarbonate sets the stage for better leather. 
It penetrates deeper . .. with a more thorough neutralizing action 
that is milder, too — pH is only 7.8! This superior neutralizing 
action makes it possible for dyes to penetrate the leather deeply 
and uniformly to produce clearer, truer tones in fine pastels and 
whites. Try Sotvay Ammonium Bicarbonate in a low-cost 142% 
concentration . . . for outstanding color, texture, grain. Available 
in money-saving 100 lb. vapor-barrier bags. 


For sample, write your nearest SOLVAY office 


SOLVAY PROCESS DIVISION 


Other 
SOLVAY products SOLVAY, a ALLIED CHEMICAL & DYE CORPORATION 
for tanners i ihiad 61 Broadway, New York 6, N. Y. 
Cleansing Soda X = BRANCH SALES OFFICES: ___ 
Cleansing Soda XX oston + Charlotte + Chicago + Cincinnati + Cleveland 


. roit +» H ton » NewOrleans « New York « Pl 
Snowflake® Crystals Pittsburgh + St. Louis - Syracuss 
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“i contemplate with pride the way 
they'll tan my hide-with Chestnut”! 


The quality and economy of European Chestnut Extracts are the result 
of years of research and expanding facilities in more than 60 factories 
throughout France, Italy and Switzerland. 


QUALITY... 


Manufactured according to the most 
modern and highest standards, Chest- 
nut Extract is a guarantee of perfect 
uniformity of quality and color in the 
finished leather. 

Leather tanned with Chestnut Ex- 
tract does not oxidize, has pleasant 
color, and will not darken when exposed 
to light or time. 

Leather tanned with Chestnut Extract 
has definitely a better wearing resistance. 


The EUROPEAN MANUFACTURERS OF 
CHESTNUT EXTRACTS 


ECONOMY... 


Chestnut Extract is delivered in 
spray-dried form, cold water-soluble 
and ready to use. There is no cost of 
dissolving. 

Chestnut Extract gives free acidity 
..makes unnecessary costly and diffi- 
cult additions of acids to the tanning 
liquors. 

It is the cheapest way to good leather 
. .. provides the highest yield in the 
tannery. 








REILLY- 
WHITEMAN- 
WALTON CO. 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 
Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK TO BUSINESS! 


"Shoe and Leather tro 


THE TECHNICAL JOURNAL FOR SUPERINTENDENTS. CHEMISTS, TANNERS AND BUYERS = = 


Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 


Reporter’s TANNERY BUYER. 
SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON |!1!, MASS. 
Offices in: * CHICAGO a CINCINNATI es WASHINGTON 
NEW YORK i MILWAUKEE e ST. LOUIS * LONDON, ENG. 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 





SALEM. MASSACHUSETTS 








suearee ARTHUR C. TRASK CO. 


TELEPHONE 327 So. LaSalle St., Chicago 4 
WaAbash 2-8900 CABLE: Actrask TELETYPE: CG1478 


STANDARD HIDE POWDER 


A material made to specifications and used internationally 





for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 





KEPECO FINNALINE KEPOLAC | 
EMULLO - KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office | 


-KEPEC CHEMICAL CORPORATION. 


MILWAUKEE I, WISCONSIN 





barden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter”. 


“The Extension of Knowledge is 


Rita ise This space dedicated to 


Tanners’ Council Research Laboratory 


Upholstery Leather by & Friend 


New York Office 330 Fifth Avenue 
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: LEATHER and 
TANNING 
MATERIALS 


CONSULTING « TESTING « RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


Faues es 
for all types of 


. im 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone HUmboldt 2-5072 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blivd., CHICAGO, ILL. 


by 


Machinery Co. 


n actories at * Branch Office under direction of 
ly, Mass E. R. Aulson, Waukegan, III. 





Always Foremost 


VArmour? 
\Q UALITY 


SOLE ..g UPPER LEATHER | 
* 


ARMOUR LEATHER CO. 
Chicago Boston New York 
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CUT PRODUCTION COSTS 


APEXOMINE 251 


An excellent wetting agent for rewetting chrome tanned leathers. Of especial interest 
for rewetting pearied skins used for all types of suedes including calf, kid, sheep and 
splits. Reduces wetting back time 50%, assuring an absolute and thorough rewetting 


HERTEX ANT 


Speeds up the soak of raw hides and prevents the loss of valuable hide substance. Re 
duces the time necessary for soaking, acting at the same time as an antiseptic eliminat 
inating the need of adding other disinfectants to the soak. It will be found fast and 
therough for soaking green salted hides and skins especially for goat skins, kangeroos 


and reptiles which normally come in the dry state and require prolonged soaking 


SAMPLES ON REQUEST 
Established 1900 


Apex Chemical Co., Inc. 


200 S. First St., Elizabethport I, N. J. 


eR EN> 
e 4 


QUALITY EXTRACTS e t 
FOR SEVENTY YEARS TESTING AND RESEARCH 


AMEREX PRODUCTS CORPORATION 
| aia PORT ALLEGANY, PENNA. 


DERMABATE 
LIQUID VEGETABLE EXTRACT BLENDS 


ESTABLISHED 19£ 


Every Type of Extract 


for each individual tannery need ATTE N su ole 


Wear, Talk and Advertise 
ALL OUR BLENDS CONSIST OF aiag: 4 
ONLY PURE VEGETABLE EXTRACTS LEATHER! 


AMERICAN EXTRACT CO. Everyone should know the health 


and distinctive qualities of 
PORT ALLEGANY, PA. LEATHER! 


Manufacturers of the Largest Variety of 
Vegetable Tanning Extracts made in U 4 


rom Domestic and Foreign Barks Compounds - Chemicals - Powdered Tanning Materials 


1-2-3 
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TANNING INDUSTRY 


ROTO-SPRAY (4 or & Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc.  Phitadeiphia 20, Pa. 


EXCLUSIVE SALES REPRESENTATIVE FOR 
LUCIEN BUCK tye ccatuer incustey 


MYRTAN 


pAurstriatian Eucalyptus Extract 


ORDINARY - CLARIFIED - SOLID 


FOR OUTSTANDING RESULTS 
AS A RETAN ON CHROME ... SMOOTH CLEAN GRIAN 


Tauexce, Tue. 


549 W. WASHINGTON BLVD., CHICAGO 6, ILLINOIS 





BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 
' 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


HOWES LEATHER CO. INC. 


SOLE LEATHER 


SIDE LEATHER 


Tanners Cut Sole Division 


CUT SOLES 


BOSTON, MASS. 
ST. LOUIS, MO. CHICAGO, ILL. 


E. F. DREW & CO., INC. 


POONTON, N. J. 


MANUFACTURERS OF 


LEATHER OIL PRODUCTS 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 


Research is the seeds 
of Tomorrow's Profits 
Support it and it 
will Support the Industry 


Fred O'Flaherty 


RESEARCH 
PAYS DIVIDENDS 


when Properly Applied. 
THE TANNER’S COUNCIL 
RESEARCH LABORATORY 


University of Cincinnati 
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TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY. Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY Solvent Tannage, 


University of Cincinnati born of Science is 


a chemical Process 
0G 


Industry — Be Prepared 


We serve the Tanning and Leather Industry Fred O'Flaherty 


through a broad program of Research. 


Invest Now in 


U.S. DEFENSE BONDS 
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Mutual's name for their basic chromic sulfate used in one-bath chrome 


tanning. Available in two grades with approximate analyses as shown 
below. 


Koreon M Koreon X 


Cr,O; 24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon is packed in multi-wall paper bags containing 75 pounds, and in fibre drums 
containing about 325 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 


MUTUAL CHROMIUM CHEMICALS 


A SOLVAY PROCESS DIVISION 
a — ALLIED CHEMICAL & DYE CORPORATION" 
61 BROADWAY, NEW YORK 6, N. Y. cS 








